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SECTION1 -

Introduction

This programmatic remedial investigation (RI) work plan describes the approach that will
be used to evaluate the potential for discharges to City of Portland (City) stormwater
conveyance systems to contribute to Willamette River sediment contamination within the
initial study area (ISA) of the Portland Harbor Superfund Site. This work will be conducted
in accordance with an intergovernmental agreement (IGA) between the City’s Bureau of
Environmental Services (BES) and the Oregon Department of Environmental Quality (DEQ),
and in coordination with the U.S. Environmental Protection Agency (EPA).

Stormwater conveyance systems drain stormwater from private upland facilities. Some of
these upland facilities contaminate the stormwater before discharging it to the stormwater
conveyance systems. These upland facilities will need various federal, state, and local
regulatory programs to assist in source investigation and controls. Therefore, this work will
be conducted cooperatively among the government agencies to accomplish the common
goal of ensuring the protection of Willamette River sediment and surface water quality with
respect to human health and the environment. It is anticipated that the City and DEQ will
conduct most of the upland source investigation work, except where EPA is the lead agency
for an upland site.

The overall objectives of the Rl are to determine the nature of contamination associated with
upland facilities’ discharges to the City stormwater conveyance system, the migration
pathways of those contaminants, and potential upland sources of the contamination. After
potential contaminant sources are identified, EPA, DEQ), and BES will identify and evaluate
the use of source control measures (SCMs) for discharges to the City stormwater systems.

1.1 Background

A 1997 study by DEQ and EPA identified elevated levels of hazardous substances in
shallow, nearshore sediments throughout the Portland Harbor. On December 1, 2000, EPA
placed the Portland Harbor Superfund site on the National Priorities List of sites requiring
cleanup under the federal Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). The roles of the lead agencies involved with the investigation,
cleanup, and source contro}l of this site were defined by a Memorandum of Understanding
(MOU) entered among DEQ, EPA, other agencies, and Tribes effective February 8, 2001.
DEQ is designated the lead agency for implementing environmental investigation and
source control at upland facilities in the Portland Harbor using state cleanup authorities.
EPA is designated the lead agency for implementing environmental investigation and
cleanup of in-water sediments in the Portland Harbor using CERCLA authorities.

As a result of an Administrative Order on Consent (AOC) entered into in September 2001 by
EPA and members of the Lower Willamette Group (LWG), a remedial investigation/
feasibility study (RI/FS) for in-water sediment below the mean high water mark in the
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Portland Harbor portion of the Willamette River was initiated. This RI/FS is being ._ ,D
implemented by the LWG under EPA supervision.

The City’s collection system serves as a conduit for stormwater draining from industrial,
commercial, residential, municipal, and vacant lands. These upland sources may contribute
stormwater runoff with sediments containing a variety of chemicals, depending on the land
use, to the stormwater conveyance system. Twenty? City outfalls discharge stormwater to
the reach of the Willamette River that has been identified as the Portland Harbor Initial
Study Area (ISA). BES and DEQ are working together to develop an approach to evaluate
the extent to which the stormwater collection system acts as a conduit for sources of upland
contamination to river sediments. ‘

1.2 Joint Interagency Purpose and Objectives

The joint interagency purpose of the Rl is to evaluate potential upland sources of discharges
to the City stormwater conveyance system that might adversely affect sediment and surface
water quality in Portland Harbor.

RI objectives include, but are not limited to, the following:

» Evaluate the potential for upland discharges from City outfalls to contribute to
Willamette River sediment contamination or the post-remediation recontamination
(after remediation) of sediments within the Portland Harbor Superfund site..

« Identify significant sources of upland contaminants discharged from each outfall using O
the authorities of DEQ), EPA, and the City. p

s (Collect and evaluate sufficient data for each outfall to determine whether source control
measures are needed for upland discharges.

» Perform an Rl satisfying the Oregon Hazardous Substance Remedial Action Rule
(Oregon Administrative Rule [OAR] 340-122-0080), applicable elements of the scope of
work (SOW) provided in Attachment B of the IGA for the City of Portland Outfalls
Project, and the terms and schedule presented in this work plan.

1.3 Intergdvernmental Agency Roles

The City outfall remedial investigation/source control measure (RI/SCM) project will be
conducted by BES and DEQ in a collaborative manner, building on the approach used in the
Source Control Pilet Project (Pilot Project) for Cutfalls M-1 and 18. Figure 1-1 (the Portland
Harbor ISA site location map} shows the location of City outfalils. Collaboration on the
RI/SCM project is essential because the City and DEQ each have regulatory authorities
related to the City stormwater conveyance systems. The City administers certain DEQ
stormwater permits (authority for which has been delegated from EPA to DEQ), and both

1 1n addition to the 20 City outfalls that discharge stormwater within the 1SA, there are two additional CSO outfalls that no

longer discharge stormwater and will not be addressed in this evaluation. Also, of the 26 outfalls originally addressed in eardier

City documents (such as Prefiminary Outfall Evalualions}, 20 are currently stonmwalter outfalls, two are controlied CSOs with no />
stormwater, two outfalls were abandoned, and two have undetermined ownership. b
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DEQ and the City have inspection and enforcement authorities relevant to stormwater
management. DEQ also is overseeing investigations of properties with known or suspected
releases of contaminants in the upland portion of the Portland Harbor Superfund site that
drain to the City’s stormwater conveyance systems. Documents and records from these
investigations will be an important part of the RI.

EPA will also be a partner in portions of the RI because federal hazardous waste or
Superfund authorities have been used at upland properties within the ISA. At DEQ-led
sites, EPA will be reviewing the proposed source control activities for the upland sites.
Additionally, the in-water Rl being conducted by the LWG, with EPA oversight, will define
the location and concentration of sediment contaminants and whether these contaminants
pose a risk to human health and the environment; these studies will ultimately provide the
target analytes and concentrations that long-term source control measures need to address.

DEQ and EPA are also developing a Portland Harbor Joint Source Control Strategy (DEQ and
EPA, April 15, 2003; currently under revision) that will guide the evaluation of stormwater
discharging from upland sites. The RI/SCM project will need to be consistent with the
Portland Harbor Joint Source Control Strategy, and implementation of DEQ upland site
stormwater evaluations will need to be coordinated with the City evaluations.

A more comprehensive description of the regulatory framework involved in implementing
site discovery and source control activities is included in Appendix A. This appendix also
includes a description of existing City programs to control sources that could contaminate
stormwater.

1.4 Rl Scope

The City stormwater conveyance system includes 20 outfalls that discharge stormwater to
the Willamette River within the ISA. (see Figure 1-1.) The RI will address the following:

» East Side outfalls (including Swan Island): 5-5, S-6, 48, 49, 50, 52, 524, 53, and 52C
¢  West Side outfalls: 18, 194, 19, 22, 22B, and 22C
¢ Swan Island Lagoon: M-1, M-2, M-3, 5-2, and 51

Efforts to reduce combined sewer overflows (CSOs) began in 1991 with a 20-year project
that will cost the City more than $1 billion. Projects completed to date have eliminated CSO
discharge to the Columbia Slough and have separated or eliminated eight Willamette River
CSO outfalls. By 2006, West Side CSOs will be controlled. By 2011, the CSO improvements
will reduce the discharges from CSO outfalls to the Willamette River by 54 percent. Much of
the separation work for the C50 project within the ISA has been completed, and these
outfalls will not be significant sources of flow to the Willamette River in the future. C50
Outfalls 23 and 24 will not be included in the RI because they are no longer used for
discharge of stormwater (which is now directed to the Columbia Boulevard Wastewater
Treatment Plant [CBWTP]). CSC Outfalls 50, 52, and 53 have received a high level of
separation; the primary use of these outfalls is for the discharge of stormwater, and they will
be addressed in this RI as stormwater outfalls.

The characteristics of these outfalls and their associated drainage basins, including
construction information, drainage area, current and historical land use within the basin,
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and other pertinent information, will be evaluated in the RI process. The RI scope may be ™
adjusted to match the characteristics of each outfall and basin. This programmatic RI work N
plan describes the approaches and resources that will be used in the R, but it does not list

all actions that will be taken for each outfall and associated stormwater drainage basin.

Specific work plans will be prepared for individual outfalls or groups of outfalls.

This work plan presents a programmatic strategy for conducting investigations and
evaluations. This strategy employs a detailed framework for guiding work but allows
flexibility to adjust to the circumstances of each outfall basin. The work plan reflects the
City’s current understanding of stormwater drainage to outfalls in the ISA and experience
gained from the Pilot Project. The approach is well suited to the collaborative nature of the
joint BES/DEQ investigations. As the RI progresses, revisions to the work plan to address
improvements in sampling methodologies, changes in the priorities of outfall investigations,
or other factors may be proposed.

The RI will be conducted consistent with the SOW described in the IGA. This Programmatic -
RI work plan is intended to provide a framework for investigations and evaluations of
upland discharges to City outfalls within the ISA. The SOW describes specific elements to be
addressed by the City. Elements are addressed in subsequent sections of this work plan as
follows:

» Project Management Plan (Section 2)

—  Schedule
— Description of project personnel and their respective project roles
- Change management plan

S

» Site Description (Section 3)

~ Physical setting of the City outfall basins

- History of City outfall construction

- Identification of potential sources of hazardous substance dJscharges to the outfalls
-  Summary of outfall operations and current condition

« Qutfall Prioritization (Section 4)
o Site Characterization Plan (Section 5}

» Programmatic Remedial Investigation Sampling and Analysis Plan (SAP) (Section 6)

1.5 Approach

1.5.1 General Approach

The RI approach by BES and DEQ for upland discharges to City stormwater outfalls consists
of the following five main steps:

1. Identify potential contaminants of interest (PCOlIs) for each City outfall.
2. Identify and evaluate potential migration pathways to the river.

3. Identify potential upland sources of the PCOls.

4. Investigate the identified potential sources.

O
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5. Identify and evaluate source control options and actions.

The City’s general approach for addressing SCMs is to first identify upland sites that have a
potential to contribute significantly to sediment contamination and work collaboratively
with DEQ to determine appropriate SCMs that will be protective of sediment at the end of
the City stormwater conveyance system. PCOIs will be preliminarily developed on the basis
of several sediment comparison values that help to identify which analytes might be of
interest for source investigation and source control. These PCOls {and the concentrations
used to identify them) may not be identical to the analytes ultimately determined to be risk
drivers by the CERCLA in-water risk evaluation. Because source control investigations
cannot wait for in-water risk values to be finalized without jeopardizing in-water remedial
activities, the City and DEQ have agreed to preliminarily identify PCOIs for each outfall and
use these to identify potential upland sources that merit further investigation. Upland
investigations will then be conducted in accordance with the DEQ/EPA Portland Harbor
Joint Source Control Strategy.

When in-water risk values have been developed through the CERCLA process, the City and
DEQ will evaluate whether additional source investigations are needed and whether the
SCMs being implemented within the City drainage basin are appropriate to meet in-water
objectives. Additional investigations and SCMs may be required, including those from more
diffuse sources (for example, roads and low-level contributions from upland sites that may
cumulatively contribute to in-water risk). This may require evaluation of state and local
regulatory programs that affect stormwater, including DEQ general permits and City
stormwater programs. Since 1995, the City has been implementing a stormwater
management program (SWMP) pursuant to the City’s National Pollutant Discharge
Elimination System (NPDES) Municipal Separated Storm Sewer System (MS4) permit. The
SWMP includes numerous actions that improve stormwater quality throughout the City,
such as:

» New development and redevelopment requirements for stormwater quality and
quantity

» Erosion control and construction site management

» Modifications of City Code to provide incentives to preserve natural areas and
vegetation

» Operations and maintenance improvements for rights-of-way (ROWs)

» Development of stormwater best management practices (BMPs}) for transportation
» Dlicit discharge program

¢ Administration of DEQ)’s NPDES general stormwater permits

» Structural stormwater treatment facilities, such as constructed wetlands

» Public involvement and education

Additional information on City Source Control programs to improve stormwater quality is
provided in Appendix A.

PDXi033240006.00C -7
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This RI focuses on the City stormwater outfalls and the potential of these outfalls to serve as
conduits for upland sources of contamination to travel to the river and adversely affect O
sediments. Therefore, soil, groundwater, surface water, or other contamination issues at

upland sites draining to the City outfalls that do not affect sediment will not be addressed in

this RI. Instead, they will be referred to the appropriate agency or program for action.

1.5.2 Progress to Date

Since the recognition of the sediment contamination in the Portland Harbor site, BES and
DEQ have taken multiple steps to better understand the potential for City outfalls to act as a
conduit for upland contamination to reach the river. Steps taken include conducting outfall
preliminary assessments, initiation of the Pilot Project, and collection of sediment samples
near City outfalls.

1.5.2.1 Preliminary Outfall Basin Assessments

In May 2000, BES entered into a letter agreement with DEQ to perform preliminary
assessments of the upland basins draining to 26 stormwater and CSO outfalls located within
the ISA.2 These preliminary assessments were provided to DEQ in draft form in Preliminary
Evaluation of City Outfalls—Portland Harbor Study Area, Notebook 1 and Notebook 2

(CH2M HILL, July 2000 and CH2M HILL, December 2000). The information in these
notebooks will likely need to be updated as further outfall research is conducted, drainage
basin delineations refined, and the type of ocutfalls (CSO or stormwater) determined. In
addition, specific information on the facilities within the drainage basins will require
updating as facilities relocate or additional site data are collected through BES or DEQ
programs. These basin assessments will be updated as necessary as individual outfalls are O
evaluated.

1.5.2.2 Source Control Pilot Project

BES and DEQ initiated a Pilot Project for two City outfall basins (M-1 and 18) in July 2002.
The Pilot Project was a collaborative effort among BES, DEQ, and EPA to develop a process
for the following activities:

» Evaluate the impacts of upland contaminants discharged to the City stormwater outfalls
on sediment quality in the Willamette River.

« Identify upland sources of contaminants within the outfall stormwater drainage basins.
¢ Guide source confrol efforts.

The Pilot Project consisted of two distinct phases. Phase 1 included collecting sediment
samples adjacent to and in the vicinity of City Qutfalls M-1 and 18, and conducting an
assessment of potential upland sources of sediment contamination within the two outfall
stormwater drainage basins. Phase 1 results are described in the following reports: Phase 1
Data Evaluation Report and Phase 2 Work Planning for City of Portland Outfall M-1

(CH2M HILL, January 2003) and the agency review draft of Phase 1 Data Evaluation Report
and Phase 2 Work Planning for City of Portland Outfall 18 (CH2M HILL, November 2003).

2 Upon additional investiéation, some of these outfalls were determined to be non-City outfalls or outfalls no longer in O
operation.
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Phase 2 was initiated to develop a process for identifying current upland sources of elevated
constituents identified in Phase 1 and to determine appropriate source control actions.
Phase 2 actions currently are being performed primarily by the City and DEQ, with
participation from EPA. Phase 2 has consisted of the following activities:

* The City collected inline solids samples from the M-1 and 18 City stormwater
conveyance systems to determine if this type of sampling could assist in identifying
sources from specific subbasins within the drainage basins.

e DEQ sent site discovery letters to various facilities in the Outfall M-1 and 18 stormwater
drainage basins to gain additional information on potential sources located in those
" basins.

* City industrial stormwater staff are conducting stormwater site inspections and review-
ing historical inspection reports to compile historical drainage information for the site.

e DEQ is currently evaluating how to update Environmental Cleanup Site Information
(ECSI) files on selected sites within the basin.

» Interviews with DEQ ECSI project managers are being conducted as needed.

Following completion of Phase 2 actions, BES and DEQ will: determine whether further
investigation is needed at specific facilities and whether specific source control actions are
warranted. The results of the Pilot Project will guide future City outfall investigations, as
well as DEQ and City source control efforts.

1.5.2.3 Collection of Sediment Samples

In addition to the preliminary assessment and the Pilot Project, BES collected in-river
sediment samples near many of the City outfalls located within the ISA. Surface sediment
samples were collected to identify PCOIs that may require source investigations within the
basins. The results of the investigation are provided in Appendix B.

1.5.3 Collaboration on Source Control Measures

On August 13, 2003, BES and DEQ entered into an RI/SCM IGA. The objective of this
collaboration is to evaluate and control potential upland sources of discharges to the City
stormwater conveyance systems that might adversely affect sediment and surface water
quality in Portland Harbor. As outfalls are characterized and significant sources of
contamination to the Willamette River via the City’s stormwater conveyance systems are
identified, DEQ and BES will identify SCMs to address the upland sources. In general, it
will be the responsibility of the upland users of the City stormwater conveyance systems to
implement SCMs.
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SECTION 2

Project Management Plan

The Project Management Plan (PMP) for the Rl work plan provides the administrative and
organizational framework for effectively managing RI tasks. This PMP describes the project
team organization, lines of communication, reporting requirements, change management,
and scheduling elements of the RI project.

2.1 Project Team Organization

The RI will be conducted using input and resources from the City, DEQ, EPA, and the City’s
contractors. Members of the project team and their roles are outlined in Table 2-1. Figure 2-1
shows the project organization and lines of communication.

Project Team Roles and Responsibilities

TABLE 2-1

Project Role Key Individuals Rl Responsibilities
Regulatory Policy | Rick Applegate—City | Serve as the policy representatives for EPA, DEQ, and the City and
of Portland BES provide guidance to the Upland Source Control Team as required.
Chip Humphrey—
EPA Region 10
Jim Anderson—DEQ
Upland Source Dawn Sanders—City | Manages City tasks related to Portland Harbor City Outfalls Project RI.
Control Project of Portland BES Respaonsible for implementation and management of an initial City outfall

Managers

characlerization program, the Pilot Project outlined in the IGA, and the
preparation of the Rl Work Plan. Will lead basin-specific Rls as required.
Will evaluate the need for source control measures jointly with DEQ.
Coordinates with DEQ and EPA on state and federal tasks.

Rod Struck—DEQ

Responsibla for coordinating site discovery and source control measures
at suspected upland sources of contamination in City drainage basins.
Coordinales review, comment, and approval of City deliverables with
stakeholders. Coordinates communication among DEQ, EPA, cther
agencies, and Tribes. Will coordinate with the City 1o solicit BES’s
comments on proposed site discovery, assessment, source control
actions, remedy selection, and cleanup activities directly related to
discharges to the City slormwater conveyance systems.

CERCLA In-Water | Jim Anderson—DEQ | Responsible for understanding the IGA source control activities and
Coordination . facilitates integration with the in-water RI/FS. Oversees development of
;ga_ol\:‘lﬁrgch—EPA in-water sediment risk criteria that will be used in detesmining whether
ar _ upland sources pose a signilicant risk to the Willametie River. Provides
information on in-water activities to the Upland Source Contrel Team and
assists in coordinating upland source control actions with corresponding
in-water actions as required. )
EPA Source Tara Martich—EFPA Coordinates EPA review of and comment on City deliverables.
Contrel Program | Region 10 Coordinates communication with others within EPA, including EPA-led

upland cleanup sites.
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Upland Source Control

CERCLA In-Water Coordination

EPARegion 10 DEQ
Porttand Harbor Parttand Harbar

Regulatory Policy Project Managers Project Manager  In-Water Site Coordinatos
Bick Appingate Lhip Humphirey
DEQ Cityal Portland BES ~ US EPARegion 10 1y Dawn.Sanders
NWR Portand ~ Environmental Fortland Hasbor DEQ Cilyof Porllang BES .
Harbor Senicas Lead Project Portiand Harbar Portiand Harbar
Cleanup Managar tanager EPA Source Control Program
Manager Tam Madich
EPaRaglan 10
Pariand Harbor
Project Manager
A r 4
DEQ Programs BES Programs EPA Programs
. » Cily River Renaissance Program » CERCLAUpland Sites
; mﬁggﬂ?;fggnggmm > Stormwaler Managemend Program » TSCA
» TMOLs »  Industiat Stormwater Program » RCRA
o ¥» Municipal Stormwater NPDES
> Seils Pemit
* RCRA ;
¥ lllici Digcharge Gontrol Program
»  NPDES-Point Sources > C50Cantol Program
¥ Pretreatment Program

Programmabc Source Control Remedial Investigation Work Plar for the City of Portland Oulfalls Project

Figure 2-1
Project Organization Chart

2.2 Communication Among Governmental Agencies

The City’s primary communication regarding details of the RI project will be with DEQ,
conducted through BES’s Program Manager, Dawn Sanders, and DEQ's Project Manager,
Rod Struck. Ms. Sanders also will be the contact for communicating information between
the City and DEQ, EPA, the LWG, the City’s contractor team, and other programs within
the City. Mr. Struck will serve as the contact for communicating information between DEQ
ECSI project managers and other DEQ programs, EPA, state agenc1es, natural resource

trustee agencies, and the Tribes.

DEQ and the City will address upland sites in accordance with their respective regulatory
authorities as potential upland sources to the stormwater system are identified. Plans,
activities, updates, schedules, change management issues, and other topics will be

communicated during regularly scheduled meetings (bi-weekly or monthly, depending on
the level of activity). These meetings will typically include the DEQ and City outfall project
managers, DEQ and City staff as appropriate for topics and issutes under discussion, and
contractor staff as requested by the City. EPA will be invited to participate, especially when
in-water topics or other issues of direct significance to EPA are to be addressed.

2.3 Reporting

2.3.1 Progress Reports

Formal reporting of plans, actions, and accomplishments is prescribed by the IGA between
DEQ and the City. Specifically, the City submits quarterly reports to DEQ by the 15th of the

22 PDX/033240006.00C
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month following the end of each quarter (January 15, April 15, July 15, October 15). These
quarterly reports contain updates on tasks performed under this RI work plan. Update
information includes investigation activities within outfall basins, problems or barriers
encountered, any proposed changes to the RI approach, schedules of deliverables or outfall
basin reports, and the number of and tentative schedule for reports on the next group of
outfalls planned for investigation.

2.3.2 Rl Documents

Individual RI reports will be prepared for each basin that drains to an outfall or group of
outfalls as the project progresses. These Rl reports will be submitted to DEQ in accordance
with the schedule identified in this work plan. DEQ will provide review,
approvals/disapprovals, and oversight in accordance with the schedule set forth in the
SOW presented in Attachment B of the IGA for the City of Portland Outfalls Project. In the
event DEQ staff resources or workload prevent compliance with the schedule, documents
will be reviewed as soon thereafter as practicable. Any DEQ delay wiil correspondingly
extend BES's schedule for a related deliverable or activity. In accordance with the February
2001 MOU among DEQ, EPA, other agencies, and Tribes, DEQ will consult with those
entities and submit for EPA review and comment proposed key source control decisions
arising from this work.

2.4 Change Management Plan

Investigations of City outfall basins within the ISA will rely significantly on existing data
resources and permitting and regulatory programs at the City, DEQ, and EPA. Information
sources and data collection methodologies developed during the Pilot Project investigations
of outfall drainage basins M-1 and 18 will serve as the models for work to be performed
during the RI. However, each outfall drainage basin has unique mixes of land use, types of
industry, status of property, physical characteristics of the stormwater conveyance system,
and other factors that will create basin-specific circumstances. In addition, experience from
each round of outfall basin investigations will be applied to subsequent investigations to
improve the efficiency and effectiveness of efforts. These changes will be addressed through
the change management approach described below.

Similarly, source control options and approaches will be evaluated during the RI. The
efficacy of selected measures and emerging source control options will be evaluated for each
new set of basin RI reports and managed through the change management process.

The approaches described in this RI work plan will be evaluated in quarterly reports from
the City to DEQ, and any proposed modifications to the work plan will be described.
Agency (DEQ, City, and EPA) meetings will also be used to collaboratively discuss potential
additions, deletions, or modifications to the approaches described in the work plan. New
procedures will be evaluated during the following quarter and reported to DEQ, with
regularly scheduled agency meetings serving as earlier opportunities to discuss and address
relevant issues. The City will propose modifications for inclusion in subsequent outfall
investigations.

PDX/033240006.00C 2.3
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2.5 Schedules and Key Milestones

The RI approach described in this work plan will be applied to prioritized groups of outfalls
and their associated drainage basins. Higher priority outfalls (as described in Section 4),
representing those with greater potential to be current or future conduits for upland sources
of contamination to the Willamette River, will be investigated first, followed by
progressively lower priority outfalls. The goal of the project is to complete the identification
of major upland contaminant sources to the City’s stormwater conveyance systems, and to
identify SCMs before or concurrent with EPA’s completion of the Portland Harbor In-water
Record of Decision (ROD). This schedule will allow the design and implementation of in-
water remedies that consider the potential for recontamination and the plans for upland
source control. .

A

It is not possible to develop a detailed schedule for the RI effort at this time without outfall-
specific planning efforts completed in coordination with DEQ. To a large degree, individual
outfall schedules depend on site-specific conditions within individual basins, and on the
status of DEQ’s site discovery and site investigations conducted under the state of Oregon’s
cleanup program. Data obtained from key DEQ site cleanup investigations will be
important in developing appropriate SCMs, but the progress of these investigations is
beyond the City’s control.

The City proposes to initiate basin-specific RIs for all Priority 1 basins in 2004. To meet this

key milestone, basin-specific work plans will be completed for each Priority 1 basin. These

documents will be reviewed by DEQ prior to implementation. Detailed schedules will be ‘
included in the basin-specific RI planning documents, and as the project progresses, more Q
accurate RI schedule information can be presented in the Quarterly Progress Reports.
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SECTION 3

Site Description

This section describes stormwater pathways within the ISA and the City stormwater outfalls
and corresponding drainage basins.

3.1 Stormwater in the ISA

The ISA is defined as the area from Sauvie Island (river mile [RM] 3.5) to Swan Island

(RM 9.2). Although the ISA is the focus for implementation of the Portland Harbor RI/FS,
the boundaries of the site may expand or contract as the investigation proceeds. The final
boundaries of the site will not be established until a ROD is issued for the Portland Harbor
Superfund site based on the results of the RI/FS.

Stormwater is one pathway by which contaminants may enter the Willamette River.
Stormwater can infiltrate into pervious ground surfaces, as well as through dry wells,
sumps, and other infiltration facilities. In impervious areas, stormwater can be transported
to the Willamette River via overland flow or through conveyance systems. These pathways
to the river will be addressed by DEQ under the Portland Harbor Joint Source Control Strategy
(DEQ and EPA, April 15, 2003; currently under revision).

Stormwater conveyance systems located along the Willamette River typically consist of
storm drains, inlets, and catch basins connected to pipes that discharge to the river via
outfalls. Stormwater conveyance systems have been installed within the ISA by a variety of
entities, including the Port of Portland, the state of Oregon, the City of Portland, and private
owners. In some locations in the ISA watershed, stormwater is captured in combined
(stormwater plus sanitary discharges) systems and is routed to the Columbia Boulevard
Wastewater Treatment Plant [CBWTP].

Most of the flow from the west side of the river comes from Forest Park stream drainage; the
park has little development and is not expected to contribute significant contaminant
loading,. In general, Forest Park streams enter underground pipes at the base of the West
Hills, near State Highway 30. The one exception is Saltzman’s Creek, which is a predomi-
nantly open channel to the river except for approximately 1,400 feet of culverts close to the
river. In contrast, there are few open channel drainages on the east side. On both sides of the
river, most properties along the shoreline do not discharge to large conveyance systems but
have direct discharge via overland flow or their own stormwater outfalls.

Approximately 250 non-City stormwater outfalls have been identified along both shores of
the Portland Harbor ISA. In addition, 20 City stormwater outfalls® discharge stormwater to .
the river within the Portland Harbor ISA. The City also has two outfall basins (Outfalls 23
and 24) that now discharge to the CBWTP. While Outfalls 23 and 24 are still physically
present, they will not be evaluated in the RI because they do not discharge stormwater to

3 The number of City and non-City outfalls may need to be changed as new information regarding ownership is discovered.
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the Willamette River. Figure 1-1 (the Portland Harbor ISA site location map) shows the q
locations of City outfalls, as well as non-City outfalls. N

As discussed in Section 1 of this work plan, the City RI will focus on investigating the nature
of contamination that may enter the City stormwater conveyance systems and discharge
into the Willamette River, resulting in contamination of river sediments. Because the RI
work plan is focused on current sources, historical drainage conditions that differ from
current conditions will not be a primary focus in the RI. Historical releases will be addressed
as part of the in-water RI/FS.

3.2 City Stormwater Qutfalls and Corresponding Basins

Figure 3-1 shows the hydrologic basin boundary associated with the Portland Harbor ISA.
The hydrologic boundary represents the area that drains into the Willamette River within
the bounds of the ISA. Also shown on this figure is the approximate basin delineation for
each of the 22 City outfalls (the 20 outfalls evaluated in this RI plus Outfalls 23 and 24). As
shown in Figure 3-1, the City’s stormwater conveyance systems transport stormwater to the
river for approximately 35 percent of the total area that drains to the Willamette River
within the ISA.4

The map in Figure 3-2 shows current land use zoning types for the area draining to the ISA.
Current zoning regulates general land use patterns for development in the City. Properties
in the City are mapped with zoning designations grouped into the general categories of
single- and multi-dwelling residential, commercial, industrial, employment, and open

space. Each zoning class has a land use specification, but other uses do exist for a variety of O
reasons. For example, commercial zones can contain properties with residential properties

that were built before this type of regulation existed. There are also processes that allow

new development te occur at variance with current zoning. Figure 3-2 may not represent

actual existing land uses but, rather, the desired land use pattern set out in the goals and

policies of Portland’s Comprehensive Plan (BES, 1999) and implemented through the Portland

Zoning Code, Chapter 33.100— 33.140. The code also sets development, density, and design

standards for new development and property alterations.

Table 3-1 provides a more detailed analysis of the drainage areas for City and non-City
outfalls for each land use zoning classification. The acreages presented in this table are
estimates. An explanation is warranted for the ROW acreage determination. The acreage
estimates of ROW represent the area quantified as the undeeded area between tax lots, as
defined by the Multnomah County tax assessor. The ROW acreage includes such land uses
as railroad tracks and locally and state-owned roads. It includes both pervious and
impervious roads. Most of the pervious roads (for example, Leif Erickson Road) are in
Forest Park. There are also undeeded ROWs that have not been used as roadways. For
example, there is a web of undeeded property in the West Hills /Forest Park. These ROWs
predate the park and were platted when the area was planned for neighborhood

i
4 |n some City basins, stonmwater is directed to the CBWTP as pant of the CSO project. This R! work plan focuses only on the O
stormmwater that is transported to the Willamette River via the City stormwater conveyance systems,
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TABLE 3-1
Drainage Area by Land Use Zoning Classification: Comparison of City and Non-City Drainage to the Willamette River within

the 1SA
Acres per Zoning Classification High- Low- Rural/
Qutfall Employment Density Density Open | Right-of-
Number | Commercial District Industrial | Residential | Residential | Space Way Total
City and Non-City Drainage to River (Acres)
City Drainage in ISA—to River
18 0.0 0.0 167.4 1.2 4.4 236.7 58.0 467.8
19 0.0 0.0 136.3 0.0 1.3 3241 . 36.3 498.0
19A 0.0 0.0 1.2 0.0 0.0 0.0 26 as
22 0.0 0.0 524 0.0 0.0 224 13.6 88.4
228 0.0 0.0 30.0 0.0 0.0 0.0 7.0 370
22¢ 00 00 49.8 0.4 1.4 888.1 69.7 1009.3
48 0.0 0.0 0.0 0.0 0.0 0.0 59 59
49 2.7 2.0 0.0 6.3 149 0.0 185 44.4
50 8.3 86 0.0 87 1.1 0.0 18.2 449
52 0.0 5.5 5.6 2.5 0.3 14 7.4 228
52A 0.0 3.5 11.8 0.1 1.2 0.0 7.0 236
52C 0.0 0.0 18.3 0.0 0.0 0.0 3.2 215
53 0.2 0.0 0.0 1.8 22.5 0.0 14.3 38.9
M1 0.0 0.0 162.5 0.0 0.0 0.0 215 174.0
M2 0.0 0.0 98.8 0.0 0.0 0.6 189 118.3
M3 0.0 15.1 80.1 0.0 0.0 0.0 15.4 110.5
51 0.0 0.0 23.9 0.0 0.0 0.0 0.9 24.8
52 0.0 0.0 20.7 0.0 0.0 0.0 58 26.5
S5 0.0 13.5 18.0 0.0 0.0 0.0 7.4 38.8
S6 0.0 0.0 19.2 0.0 0.0 0.0 37 229
Subtotal 1127 48.1 885.9 211 471 1473.3 335.5 2822.1
Percentage 0.4% 1.7% A1 4% " 0.7% 1.7% 52.2% 11.9%
City Drainage in ISA—to Columbia Boulevard Water Treatment Plant (CBWTP)
23 0.0 0.0 0.1 0.0 0.9 0.0 0.7 1.8
24 2.5 0.3 3s 0.0 99 0.5 15.6 32.7
Subtotal 2.5 0.3 3.9 0.0 10.8 0.5 16.4 345
Non-City Drainage in ISA—to River
Subtotat |  15.1 [ 890 | 15026 | 1193 | 3857 26472 | 4031 ] 52519
Total Within ISA That Drains to River and Columbia Boulevard Water Treatment Plant
| 288 | 137.4 | 23924 | 1404 | 4438 |41210 | Bad9 |[81085
Total Within ISA That Drains to River
{ 263 | 1371 | 23885 | 1404 | 4328 [41205 | 8286 | 80740
Percentage City vs. Non-City to River
City 43% 35% 37% 15% 11% 36% 40% 35%
Non-City 57% 65% 63% 85% 89% 64% 60% 65%
Percentage of Total Drainage in Each Zoning Classification: City and Non-City to River
City and 0.3% 1.7% 29.6% 1.8% 5.4% 51.0% 10.3% { 100.0%
Non-City

Note: These are estimates only. Portions of the St. Johns area drain to the CBWTP and are included in the non-City estimates.
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development. The development never occurred and the deeded parcels changed ownership,
but the ROWs still remain on the tax maps. These areas appear as roads because of their
shape, but they are currently forested and indistinguishable from surrounding areas. These
undeveloped roads are included in the ROW acreage eshimates.

To further refine the area that is representative of paved street ROW, additional analysis
would be required using field verification, aerial photographs, and other information on a
site-specific basis. This analysis may be performed for specific outfall basins as the RI
proceeds.

The predominant land use zoning classifications for the ISA hydrologic basin draining to
the river are rural/open space (51 percent of total drainage) and industrial (29.6 percent of
total drainage), as shown in Table 3-1. For all categories of land use zoning, the City
conveyance systems drain less acreage than non-City outfalls.

Of the 35 percent of the watershed drained by City stormwater conveyance systems,
approximately 0.4 percent is commercial, 1.7 percent is employment district?, 31.4 percent is
industrial, 0.7 percent is high-density residential, 1.7 percent is low-density residential,

52.2 percent is rural /open space, and 11.9 percent is right-of-way land (Table 3-1).

Tables 3-2 and 3-3 summarize the outfall construction, location, and drainage area for each
outfall basin, as well as the predominant land use zoning classifications within each basin.
Table 3-2 surmnmarizes this information for CSO and historical C5Q outfalls. Table 3-3
summarizes this information for the other City stormwater outfalls within the ISA. Detailed
outfall and basin descriptions and figures are provided in Appendix B of this work plan.
The number of City cutfalls that need to be addressed may grow if the Portland Harbor
Superfund area is expanded. In addition, outfalls may be removed from the list in Table 3-2
or 3-3 if additional information becomes available and shows that the City does not control a
particular outfall.

The sediment data report provided in Appendix B lists potential sources of contamination
that have been identified within the 22 City outfall basins (see in particular Section 3 of this
appendix). Information gathered in 2000 and contained in the draft Preliminary Evaluation of
City Outfalls—Portland Harbor Study Area Notebooks (CH2M HILL, July 2000 and

CH2M HILL, December 2000} is summarized in Section 3 of Appendix B, as well as
information gathered through recent DEQ file searches. Citations of Jand or outfall
ownership described in this work plan may not be current or accurate. Similarly, much of
the ECSI material used in this assessment was compiled several years ago and may not
reflect current conditions. Information related to industrial stormwater permits also may be
dated and potentially incomplete or incorrect. As the RI progresses, information will be
updated.

5 The Employment zonse allows a wide range of employment opportunities without potential conflicts from interspersed |
residential uses. The emphasis of the zone is on industrial and industrially related uses, Other commercial uses are allowed to
support a witke range of services and employment opportunities.

38 POX/033240006.00C

Confidential Business Information EPA-BRIX_DOCS001232



TONRWLIO JUT SSIVISN] [BNUIPLJUOT)

££2100S00d XIdg9-vYd3

TABLE 3-2
City Qutfalls: CSQ and Historical CSO Within the ISA

Cutfall CSO Future Stormwater
: Number Construction Control cso Location Drainage Basin
Location and Size Date Date Potential | (river mile) Zoning Notes
High-Level Separation* CSO Qutfalls Within the ISA
50 1906 High-level Yes Upstream 45 acres; mix Partially separated under St. Johns Basin Separation Project.
. separation of 5t. Johns- residential, Stormwatar in basin treated at Water Pollution Control Laboratory
30-.|nch since 1995 Bridge commercial, (WPCL) stormwater treatment pond, then discharges to pipe above
Pipe (5.87) employment outfall. Treatment facility constructed In 1996 and designed far
district, and ROW ! 20-year rainfall event.
East Side 52 1920 High-leve! Yes Down- 23 acras; mostly | Partially separated under St. Johns Basin Separation Project.
. separated stream of employment Around 1990, the 15-inch qutfall was abandoned and the flow from
30-lmch since 1985 St. Johns | district, industrial, | Outfall 52 was routed into Outfall 51, which was renamed Qutfall 52,
Pipe Bridge and ROW Has a storm sewer overflow {SSQ) connection from St. Johns Pump
(5.69) Station. Overflow permitted in NPDES permit. No stormwater
treatment constructed due to SSO potential.
53 1970 High-level Yes Terminal 4, | 39 acres; mostly | Partially separated under St. Johns Basin Separation Project, No
. separation off Toyota residential and | stormwater treatment constructed due to lack of land availability.
48-inch since 1995 site ROW
pipe (5.08)
West Side 24 1923 Diversion Limited Linnton ) N/A: discharges to | This outfall and connecting pipe exist only as an emergency relief for
. modified (4.29) CBWTP—Linnton | the Linnton Interceptor and the Linnton Pump Station. In the case of
12-inch 2000 Pump Station | a large storm or a backup at the Linnton Pump Station, the
Pipe relief only combination flow fram the Linnton Interceptor will back up through
diversion manhole AAB398 and out Qutfall 24,
POX/033240008.00C 39
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TABLE 3-2, CONTINUED
City Quifalls; CSO and Historical CS0O Within the ISA

Cutfall csS0 Stormwater
Number | Construction Control Future CSC | Location Drainage
Location | and Size Date Date Potential (river mile) Basin Zoning Notes
Historical CSO Qutfalls Within the ISA
East Side 48 1948 Separated No Upstream of 6 acres; ROW | Fully separated under Fiske Basin Separation Project. Water
since 1997 McCormick and traated in stormwatsr treatment facility, then discharges back
30-inch Baxter to pipe above outfall. The Fiske treatment facility was
pipe (717} constructed in 1998 and designed for 20-year rainfall event.
48 1945 Separated No Downstream of 44 acres; Fully separated under St. Johns Basin Separation Project.
. since 1997 McCormick and mostly Water treated in stormwater treatment facility, then discharges
13-inch Baxter residential and | back to pipe above outfall. The Richmond treatment facility
pipe {6.39) ROW was constructed in 1996 and designed for 20-year rainfall
event.
Woast Side 23 Before 1925 Plugged No At Mobil N/A: discharges | CS0O Outfall 23 was originally constructed prior to 1925 and
. . below Terminal to CBWTP was a 16-inch pipe (now called 23 Abandoned). It was
27-inch | Modifled 1989 | diversion in (~5) reconstructed and moved to its present location in 19889,
Pipe 1992 approximately 350 feet downstream of the abandoned

Qutfall 23. CSO diversion plugged in 1992, and all stormwater
collected in the basin is routed to the CBWTP,

* By design, there should be no CSQ overflows into river (“Update to Portland CSO Facility Plan,” BES, December 1, 2001). City CSO program is conducting additional
modeling at 50, 52, and 53 to further evaluate potential for CSO; the report is expected to be completed by June 2004 (Virgil Adderley, pers. comm.) If additional control is
needed, these outfalls will be addressed by 2006,

Abbreviations:

CBWTP = Columbia Boulevard Wastewatar Treatment Plant
CS0 = combined sewer overflow
N/A = not applicable
NPDES = National Pollutant Discharge Elimination System
ROW = right-of-way
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TABLE 3-3
City Qutfalls: Stormwater Quitfalls Within the ISA
Outiall Number | Construction Location Stormwater Drainage
Location and Size Date {river mile) Basin Zoning
M-1 1064 Swan Island Lagoon 175 acres; mostly industrial
60-inch pipe (8.37)
M-2 1959 Swan Island Lagoon 118 acres; mostly industrial
80-inch pipe (8.69)
M-3 1989 Swan [sland Lagoon 111 acres; mostly industrial
60-inch pipe (8.96) '
5-1 1964 Swan Island Lagoon 25 acres; moslily industrial
36-inch pipe (~8.8)
. 8-2 1963 Swan tsland Lagoon 27 acres; mostly industrial
East Side 36-inch pipe (8.99)
S5 1963 Swan Island 39 acres; mostly industrial
36-inch pipe (9.19) and employment district
S-6 1964 Swan Isiand 23 acres; moslly industrial
36-inch pipe {8.39)
52A 1972 At Mar Com 24 acres; mostly industrial
36-inch pipe {5.52) and ROW
52C 1985 Terminal 4, Slip 1 22 acres; mostly industrial
36-inch pipe (4.39)
18 1958, rebuilt Behind Equilon dock 468 acres; mostly park and
72-inch pipe 1985 adjacent to Gunderson industrial
(8.69)
19 1977 Adjacent to Front Ave. 498 acres; mostly park,
42-inch pipe LP and Shaver some industrial
{8.18)
18A About 1977 Adjacent to Front Ave. 4 acres; mix industrial and
60-inch pipe LP and Shaver right-of-way
Woest Side (8.20)
22 1973 Near Willbridge 88 acres; mosily industrial
60-inch pipe (7.68)
22B 1980 Upstream of train 37 acres; mostly industrial
48-inch pipe bridge, near Atofina
(6.80)
22C 1978 Downstream of train 1010 acres; mostly park
84-inch pipe bridge, near Wacker ‘
(6.75)
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SECTION 4

Outfall Prioritization

Twenty City outfalls within the Portland Harbor ISA convey stormwater from upland sites
adjacent to the Portland Harbor ISA portion of the Willamette River. Pursuant to the IGA
between DEQ and the City, this Work Plan prioritizes each City outfall located in the ISA
that currently discharges stormwater to the Willamette River. This section presents the
prioritization approach and the City’s recommendations for proceeding with the outfall
evaluations. This approach was developed in accordance with the DEQ and EPA draft
Portland Harbor Joint Source Control Strategy (DEQ and EPA, April 15, 2003; currently under
revision). The priorities developed in this Work Plan are based on current information and
are subject to change. It is expected that as new data are developed through the Portland
Harbor Joint Source Control Strategy, or the sitewide RI/FS, the pricritization may change in
the future. Other factors such as recontamination evaluations conducted for CERCLA early
actions may also modify an outfall’s priority as determined in this Work Plan.

The initial phase of the investigations will focus on outfalls where existing data suggest
there are potential upland sources within City outfall basins that may be affecting sediment
quality. DEQ and EPA will continue a broader, harbor-wide effort to evaluate upland
sources discharging to private outfalls and other sources of sediment contamination.
Following completion of the evaluation of higher priority outfalls, broader programmatic
issues, such as impacts to sediment from industrial discharges covered under NPDES
permits or from right-of-way runoff, will be considered to address potential issues
associated with the remaining lower priority basins and other basins as deemed necessary.

4.1 Prioritization Approach

The City outfalls were placed into four general priorities using surface sediment data
collected by BES near the outfalls, harbor-wide sediment data compiled by the LWG, and
known upland conditions. Concentrations of selected constituents were plotted by river
mile to determine whether surface sediment chemistry near each City outfall is distinctly -
different from harbor-wide data. Because of the absence of sediment standards and risk-
based cleanup levels for the Willamette River, the DEQ sediment benchmarks were used for
comparative purposes. The outfall priorities are defined in Table 4-1 and reflect the general
order in which the outfall evaluations will be conducted. -

The guidelines for prioritizing outfalls using sediment data are shown in Figure 4-1. It is
important to note that while this is a comparative process, it is not a statistically based
quantitative model. The main consideration was the relative magnitude of contamination in
sediments measured by BES (looking at the average concentration and data range) in
comparison with the harbor-wide data collected in earlier events by EPA and various other
public and private entities. Other qualitative factors include outfall proximity to known
contaminant sources (for example, Qutfall 48 is located within the McCormick and Baxter
Superfund site), river hydrodynamics, and upland institutional issues such as property
ownership and the presence and status of DEQ cleanup sites.
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TABLE 4-1
Guidelines for Qutfall Priorities
Priority Guidelines
1 Considerably elevaled concentrations of contaminants in sediment were measured by BES that may
be associated with upland discharges from the outfall. These outfalls will be evaluated first under the
1GA by the City and DEQ.
2 No contaminants with considerably elevated concentrations in sediment were measured; however,

some constituents with slightly elevated concentrations suggest upland discharge from the outfall may
affect sediment quality. These outfalls are a secondary priority and will be evaluated following the
initiation of Priority 1 outfalls,

3 Considerably elevated concentrations of contaminants were measurad in sediment near the outfall;
however, the elevated concentrations are likely atiributable to upriver or nearby sources.” Source
control and in-water investigations at these locations will be evaluated under DEQ and/or EPA
programs,

4 Based on current data, the ouifall does not appear to be a significant pathway for contamination. Con-
firmation of the absence of contamination will be completed through the in-water RI/FS.

* Determination of an upriver or nearby source is based on information contained in the conceplual site models
prepared for each outfall and included in Section 3 of Appendix B.

4.2 Analysis of Data Used for Prioritization

A total of 24 “concentration versus river mile” charts were developed as a tool for use in O
outfall prioritization. These charts consist of scatter plots with river mile plotted on the
abscissa (x-axis) and chemical concentration on the ordinate (y-axis). Samples have been
grouped by riverbank {(West Side or East Side/Swan Island Lagoon) and plotted separately.
All charts display river miles between 3.5 and 9.5 to focus on the outfalls located in the
Portland Harbor ISA.

Separate charts were developed for chemicals with elevated concentrations for prioritization
of source investigation activities. These were identified because they are general indicators
of sediment contamination and were chemicals that exceeded the DEQ High Toxicity
Screening Level for freshwater receptors.®

The chemicals used for prioritization are as follows:

Metals: arsenic, cadmium, chromium, copper, mercury lead, zinc
Bis(2-ethylhexyl) phthalate (DEHP) 7
Dichlorediphenyltrichloroethanes (DDT and multiple isomers}

. High molecular weight polynuclear aromatic hydrocarbons (HP AHs)
Low molecular weight polynuclear aromatic hydrocarbons (LPAHSs)
Polychlorinated biphenyls (PCBs)

B as presented in the extemal review draft of the Guidance for Evaluation of Sediment at State Cleanup Sites (DEQ, 2002). Q
7 DEHP was selected o represent the phthalates because it occurred the most frequently. -
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Surface sadimem chemistry
data plotted by river mile

Are there
considerably efovated
concentrations of constituents in
the sedimeant near the
outfall?

Are thera
slightly elevated
concentrations
of constituants in the
sediment near the
outtall?

* Determination of upriver or nearby sources Is based on

YES

Do the
elevated contaminants have
likely upriver or nearby sourges®
{hat g0 not connact to the City
conveyance system?

YES

Does sie-specific
information Indicate a potentia
source(s)” that does not

Arg the chemicals in
sediment consistent with
thesa potentlal sources?

YES

information In the conceptual site models prepared for sach

outfall and included in Section 3 of the data report in
Appendix B of this work plan,

NOTE: This is a general guideline for prioritization. Additional

site information may be used to assign prionity. See specific
justification for individual outfall prioritization in Table 4-2.

PDX/033240006.00C

Confidential Business Information

Figure 4-1

Guidelines for Prioritizing Outfalls

Programmatic Source Controf Remedial Investigation
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This list of PCOIs incorporates a representative range of organic and inorganic constituents '
and meets the project’s needs for prioritization purposes. O

In addition to the chemicals shown above, the following chemicals were detected above the
DEQ High Toxicity Screening Level:

» Silver (detected at Outfall 5-2 and Outfall 22-C)
¢ Pentachlorophenol (PCP) (detected in one sample at Qutfall 52-C)
» Selenium (detected at Outfall 22B)

These chemicals were detected only at the outfalls listed above and were not included in the
overall PCOI list or used in the outfall prioritization. However, these chemicals may be
evaluated more closely for these outfalls during the basin-specific Rls.

4.2.1 Data Sources 7
The chemical concentration versus river mile charts are derived from three data sources:

o Surface sediment samples from the LWG database (based on the criteria below)?
» Surface sediment samples from the BES Source Control Pilot Project
¢ Surface sediment samples from the BES Source Control Sediment Investigation

For comparability among data sets, the LWG data were filtered to contain only those
samples that met all of the following criteria:

e Obtained from a depth of 15 centimeters or less
s Obtained since March 1, 1996 (post-flood) O

¢ Included a “Catl” quality control (QC) level. The Cat 1 QC level was obtained when
backup data existed and there were enough data for the LWG to perform a validation.

All samples were assigned to a riverbank (West Side or East Side/Swan Island Lagoon)
based on their geographic proximity to the respective banks. Mid-channel sediment sample
designations were based on the sample’s location with regard to the river center line.

4.2.2 Data Presentation

The data plots for the selected PCOIs are shown in Figures 4-2 through 4-25 (located at the
end of this section). Chemical data are plotted as individual points corresponding to sample
concentrations and sample location by river mile. At City outfalls, the data collected by BES
are grouped together at a single river mile corresponding to the outfall location. Upriver
samples collected by BES are also included in this group. The BES data are illustrated with a
vertical bar extending from the minimum to the maximum concentrations of a given PCOIL.
The statistical mean of each group is shown as a point on the vertical range bar. This
approach was taken because the river mile range on the x-axis is too large to distinguish
points collected less than several hundred feet apart. (Typically, samples collected near each
outfall were spaced 50 to 100 feet apart and distributed around the outfall.)

B The LWG database is a compilation of sediment data from various studies in the lowar Willamette LWG database that is i
pericdically updated. The database was queried in August of 2002 to obtain the LWG data that were used to prepare the river
mile chars.
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BES collected one sample at private outfall WP-16, river mile 8.95 in the Swan Island
Lagoon. This location is in the vicinity of Outfall M-3 (Sample number SI01M301); however,
the data are not included in the M-3 sample group because the outfall discharges at a higher
elevation above and away from the shoreline, and the sample is not considered
representative of potential impacts from M-3.

4.2.2.1 Treatment of Nondetects

Nondetects were treated differently for charts plotting individual contaminants than for
those plotting estimated total parameters for a family of contaminants (for example, Total
LPAHs or HPAHs). These differences are described below.

For the individual contaminant parameters, nondetects were shown as individual points for
the LWG data at the detection limit. For the BES data, nondetects were included at the
detection limit in the displayed ranges at each outfall. The detect ratio, which indicates the
number of detects over the total number of samples collected at each cutfall, is labeled at the
top of each displayed range.

For the total parameters, the procedure for both the LWG and BES data sets includes the
summation of detected samples only. There were instances in both the LWG and BES data
where all analytes used to compute the totals were nondetects. These situations are referred
to here as nondetect totals. For the LWG data, nondetect totals were plotted on the x-axis
(zero concentration). For the BES data, when one or more nondetect total was included in an
outfall group, the range bar was extended down to the x-axis. The detect ratio is labeled
nearest to each displayed range.

Treatment of outliers. For some constituents, the observed concentration range for all
samples was very large. In these cases, the concentration range on the chart was scaled to
allow for proper display of the majority of the data set. Data outliers beyond the scaled
range are listed in a dedicated area at the upper right corner of each chart. Outliers in the list
are color coded to delineate riverbank association.

Treatment of QA/QC samples and blank detections. Field duplicates were included as separate
samples to best portray the full range of detections. This approach may bias (high) the
average shown in the river mile plots (Figures 4-2 through 4-25). However, a true mean will
be established when individual outfalls are evaluated. Equipment rinsate blanks were not
included.

There were nine instances when the field samples contained DEHP at less than 10 times the
concentration reported in the associated laboratory method blanks (B1 qualified). Eight of
these occurrences were at Qutfall 5-5 and one was at Outfall 22. These data, as well as the
field sample concentrations that were greater than 10 times the concentration reported in the
laboratory method blank (B2 qualified samples), were not included in the river mile plots.

4.2.3 Preparation of River Mile Charts

Separate charts are used to display data obtained nearest the west bank of the river versus
samples obtained nearest the east bank of the river. Samples obtained within the Swan
Island Lagoon are included on the east bank figure, but are shown in a different color. A
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consistent color scheme was used on all of the charts to distinguish whether the samples .
were obtained nearest to the west bank (red), east bank (blue), or lagoon (green). O

4.2.3.1 River Mile Determinations for Samples and Outfalls

River mile determinations for samples and outfalls were made based on the U.S. Geological
Survey (USGS) Portland Quadrangle map. The Arcview “spatial join” feature was used as a
tool to determine the river mile to the nearest one hundredth of a mile for each sample and
outfall location based on global positioning system (GPS) coordinates of long1tude and
latitude obtained at sample and outfall locations.

Industry locations. Industries were selected for inclusion on the river mile charts based on
the DEQ figure Portland Harbor Upland Cleanup Sites (July 2003). Industries from the figure
were included that met all of the following criteria:

¢ Cleanup under way or High Priority Remedial Investigation or High Priority Expanded
Preliminary Assessment

e Had a property boundary on the river

River miles for the industries were determined from the shoreline property boundaries
shown on Figures 4-14a,b,c in Portland Harbor RI/FS (Striplin Environmental Associates,
September 2003). River miles for the property boundaries were determined graphically by
extrapolation to linear centerline segments between river mile markers.

43 Prioritization Results O

Table 4-2 contains the results of the prioritization process. The table presents information on
the PCOIs that drive the prioritization and identifies additional information on potential
sources that may contribute to the levels of contaminants observed in sediment. There is
also a brief description for each outfall basin of the overall justification for the prioritization.
On the basis of the information summarized in Table 4-2, City outfall basins were assigned
the following priorities:

Priority 1: M-3, M-1, 18, 19/19A, 22B, and 22C
Priority 2: 5-5,49

Priority 3: 22, 48, 50, 52A, and 52C

Priority 4: 5-6, 51, 5-2, M-2, 52 and 53

Qutfall basins 19 and 19A have been grouped together because the outfalls are located very
close to one another and the adjacent over-water activities {tugboat operations) tend to stir
up sediment in this area and mask any potential sediment gradients in this area. Therefore,
PCOIs identified in the vicinity of these outfalls will be addressed within both basins, as
appropriate.

The City plans to address the highest priority outfall basins first; therefore, the Pnonty 1

outfall basins will be studied in the first year, followed by the Priority 2 outfall basins.

Investigations of sediment and sources near Priority 3 outfalls are being evaluated under

DEQ and EPA programs. Priority 4 outfall basin assessments will be deferred because these -
outfalls do not appear to be significant sources to sediment. In addition, the Priority 4 Q
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outfalls are not located in erosional areas, suggesting that the BES sediment samples likely
represent recent solids discharge from the outfalls. Confirmation of the absence of
contamination at Priority 4 outfalls will be completed through the EPA in-water program.
Following completion of the Priority 1 and 2 outfall basin evaluations, broader
programmatic issues, such as impacts to sediment from industrial discharges covered under
NPDES permits, will be considered to address potential issues associated with Priority 3
and Priority 4 basins as deemed necessary.

These priorities do not reflect in-water ecological and human heatlth risk criteria or cleanup
levels. This information will become available over the next few years as the CERCLA
program progresses. As additional information is developed through the CERCLA
program, Portland Harbor Joint Source Control Strategy (DEQ and EPA, April 15, 2003;
currently under revision), or other relevant agency programs, this prioritization may change
to more appropriately direct resources.
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TABLEd-2°
Outfall Peiorilization’

Chemicals with Considerably
Elevated Concentrations®

Chemicals with Slightly Elevated
Concentrations’

Potential Sources in the Qutfall Basin with
PCOls that Match the PCOls that Exceed
Comparison Levels®

Potential Sources Upstream or Near the Outfall
with PCOIls ihat Match the PCOls that Exceed
Comparisen Levels’

Justification for Listed Priority

HPAH, LPAH, and DEHP.

DDT.

Fred Meyer (ECSi #44}-DEHP.

M-3is localed at the head of the Swan Island
Lagoon. This is a backwaler area that may receive
sediment deposition derived from many upstream
sources including shipyard operations, over-water
activities, and privaie outiall discharge.

Istand Holdings, inc (ECSI # 260)—2,9-D and other
pesticide contamination, The Island Holdings site
is located directly north of Qutfall M-3 on property
currently occupied by NW Paper Box. NW
Papertboyx discharges to private outfall WP-16.

River mile data plols show cansiderably elevated
cencentrations of multipte constituents. Complex
hydrodynamic regime with no clear sourca for
measured constituents.

DEHP, PCBs, and chromium.

Cadmium and zinc.

Fred Devine Diving and Saivage Co. (ECSI
#2365)-Phthalates. and zinc. There is also
aver-waler work conducted in this area.

Freightliner Truck Manufacturing Plant (ECSI
#2366)-Suspected paint wasts contamination.
Pariodic benchmark exceadances of zinc in
stormwater.

M-1ig located along the east bank of the heavily
induslrialized Swan Island Lagoon, This is a
backwater area that may receive sediment
deposition derived from many upstream sources
including shipyard operations, over-water
activities, and private cutfall discharge.

Rivar mile data plots show considerably elevated
concentrations of multiple constituents. PCBs are
elevated; however, there are much higher
concentrations of PCBs throughout the lagoon.

for measured constiluents,

Complex hydrodynamic regime with no clear source -

PCBs and lead.

DDT, DEHP, mercury, and zinc.

Budington Norther Railroad Lake Yard (ECSI
#100)-PCBs, phthafates, mercury, and zinc.

Christenson Qif-Plant Number 1 {ECS! 2426}
Lead, mercuty, and zine.

Columbia American Plating Co. {ECSI #29)-
Lead and zinc.

Magnus Co: (ECSI #69)-Lead.
Schnitzer Investment (ECSI #2424)-Lead.
Texaco Portland Terminal (ECSI #189) —Lead.

Texaco Product Fipeling (ECSI #2117)-DEHP,
lead, mercury, and zinc.

Trumbull Asphalt Plant (ECS1 #1160}

Petroleum hydrocarbons.

Gunderson Inc. (ECS) #1155)-P(8s, phthal

lead, mercury, and zinc.

Considerably elevated cencentrations of PCBs and
lead wars detected in the in-river sediments near
Qutfall 18.

For purposés of schedule, this outfall wik be
considered a Priosty 1.

Quttall ID- | Priority
OF M-3 1
OF M-1 1
OF 18 1
POX033240006.00C

49



TONRWLIO JUT SSIVISN] [BNUIPLJUOT)

GrZ100S00d XI¥g-vYd3

TABLE 42
Qutfall Prioritization’

Potential Sources in the Outtalf Basin with

Potantial Sources Upstream or Near the Outfall

Chemicals with Consi amy Chemicals with Slightly Elevated PCOIs that Match the PCOIs that Exceed with PCQls that Match the PCOIs that Exceed
Qutfall ID | Priarity Elevated Concentrations’ Concentrations Comparison Levels® Comparison Levels® Justitication for Listed Priority
OFs 19/ 1 DEHP, LPAH, chromium, copper, HPAH, PGBs, arsenic, and cadmium. | Brazil and Go. {ECSI #970)}-PCBs. Gunderson (ECSI #1165) PAHs, PGBs, Considerably alevated concentrations of LPAH,
194 mercury, lead, and zinc. . phthalates, and metals. DEHP, chromium, copper, marcury, lead, and zine
Calbag Metals (ECSI #2454)-Cadmium, lead, ) . were delected in the in-river sediments near 19/19A.
mercury, and zing. Lakeside Industries {ECSI #2372}-Cadmium, lead, | There is no attributable upriver o nearby source far
: and zino. "
Dura ndustries (ECS) #111)-Cadmium, DEHP, mercury, chromium, or copper.
chromium, and lead. McCalt Qil { ECSI #134}-PAHs, and lead.
Schnitzer Investment Com. (EGSI #2442}~ Shaver Transportaticn Company (ECSE #2377)
Cadmium, lead, mercury, and zinc. Operates tugbozts and barges, and over-water
aclivities include general ship maintenance, such
PGE-Forest Park (ECSI #2406)-PCBs. as refueling and ofl changes.
Anderson Brothers (ECS] #9870} Paint waste.
Glacier Northwes\ Inc. {ECSI #2378}-DEHP.
Front Avenue LLP (ECSI #1239)-Cadmium,
laad, mercury, and zinc.
UnocalWillbridge Terminal (ECS| #177)diesel,
gascling, and heavy oil, and refated
constiluents
OF 228 1 DDT, arsenic, chromium, mercury, Copper. Gould Inc./NL Industries Inc. {(EGSE #49)— ATOFINA Chemicals {ECSI #398)-DDT. Considerably elevated concentrations of DDT,
lead, and zinc. Arsenic, lead, and zinc, : R § arsenic, chromium, lead, and zinc were detected in
) ESCO Corp.—\Willbridge Landfill (ECS| #387)~ the in-river sediments near 22B. There is no
Metra Centeal Transfer Station (ECSI #1398)-  ( Lead, foundry sand, slag, demolition debris, dust, | anributable upriver or nearby source far chromium or
Heavy matals and pesticides. and foundry yard debris. zine,
Doane Lake Study Area (ECSI #38)-Lead and | Rhone Poufenc—East Doane Lake {(ECSI #155)—
arsenic. lead, arsenic, and pesticides. The Rhone Poulenc
| site discharges 1o private outfall WF 06 directly
Schnitzer 1nvestment-Dnana Laka (ECSI adjacent to Outfall 22B.
#395}—arsemc and lead.
OF 220G 1 DDT, HPAH, LPAH, and arsenic. Chromium, copper, lead, and zinc. Koppers Industries inc. (ECS| #2348)-5ee ATOFINA Chemicals (ECSI #398)-DDT. Considerably elevaled concentrations of DOT,
. Wacker Siltronic (ECSI #183). i ) HPAH, LPAH, and arsenic were detected in the in-
ESCO Comp —Willbridge Landfill (ECSI #387)- river sediments near 22C. Athough potential
Wacker Siltronic {(ECSI # 183)}-PAHs, BDT, and | Lead, foundry sand, slag, demalition debris, dust, upslreamvnaarby sources for all of the considerably
zine. and foundry yard debris. [ elevated PCOte detecied at this outfall exist (except
Santa Fe Pacific Pipaline Co. (ECS| #2104 | Rhone Poulenc—East Doane Lake (ECSI #155)- 52';2' ebebc“’as‘l’:‘fof,::‘;g;"j“;g“"L‘fj"m:::’
PAHs. lead, arsenic, and pesticides. The Rhone Poulenc i emgﬂ sources in the basin thigo utall ;s
site discharges to private cutfall WP-06 upstream poten o ’
Doane Lake Study Area (ECS| #36)-PAHS, of Cutlall 228, considered & Priority 1 outfali.
coal tar, arsenic, and lead.
OF 8-5 2 DEHP. Lead, copper, and zinc, Nene identified. Nena identified. Slightly efevated average concenlrations of metals
. wera detected in the in-river sedimenis near §-5.
DEHF was detactad abova mathod blanks (al less
than 10 times the blank conceantration). These data
may represent false positives, therefore this autfall
was assigned Prlority 2.
410
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TABLE 4-2
Cutlali Prioritization?

- ]
Potential Sources in the Quifall Basin with | Potential Sources Up or Near the Quitall
Chemicals with Considerably Chemicals with Slightly Elevated PCOIs that Match the PCOIls that Exceed with PCOls that Match the PCOls that Exceed
Qutfall ID | Priority Elevated Concentrations® Concentrations® Comparison Levels® Comparison Levels® Justification for Listed Priority
QF 43~ 2 Mercury. LPAR. None identified. Wiltamette Gove (EGS! #2066)-mercury, Considerably elevated concentrations of aniy ang
i i PCOI, mercury, was detected in the in-river
MeComick and Baxter Creosoting Co. (ECS! sediments near 49. Therefore, this outfall was
#74)-PAHS. assigned Priority 2.
OF 22 3 None Idenlified. HPAH and LPAH. Chevion-Willbridge Tenminal (ECSI #25)— McCalk Ol ( ECSI #134)-PAHSs. Slighily elevated concantrations of HPAH and LPAH
petroleum hydrocarbons’ were detected in the in-river sediments near
o ) Chevron USA Asphalt (ECSI #1281)-PAHSs. Outfall 22, These concantrations are attribulable to
Unocal Willbridge Texminal (EGSt #177)-diesel, R known sources currently under DEQ cleanup
gascline, heavy oil, and other related program.
constiluents.
Shell Ol Co.-Willbridge Plant (ECSI #160)—
petroleurn tank boltoms.
Anderson Brothars Property (ECSI #970)-
hydrocarbons
Willbridge Bulk Fuel Area {EGS] #1548)-PAHs.
OF 48 3 Arsenic, chromium, copper, lead, and | Nona identifiad. Nona identifiad. ' MeCormick and Baxter Creosoting Co. (ECSI Qutfall 48 is located within the McGormick and
zine. #74}-Arsenic, chromium, and copper. Zinc is listed | Baxter Superfund site, which is presently undergoing
as a contaminant of interest in tha Portland Harbor | remediation by EPA.
Joint Seurce Control Stralegy Review Drafl {DEG
and EPA, April 15, 2003; currently under revision).
Triangle Park-North Perlland Yard (ECS) #277)—
Arsenic, chromium, copper, Jead, and zinc.
OF 50 3 Ghromium, copper, lead, and zine. Arsenic. None identified. Crawford Street (ECS) #2363)-Chromium, copper, | Considerably elevated concentrations of chromium,
lead, and zinc. copper, zinc, and lead were delectad in the in-river
sediments near Quifall 50. These conslituent
concentrations can be altributed ta he upriver
sourca, Grawford Streel.

OF 524 3 Nong identified. - HPAH, LPAH, DEHP, copper, lead, | None identified for elevated. constilvents. Mar Gom (ECS1 #2350)-FAHs, metals, and Slightly efevated concertrations of HPAH, LPAH,

and zinc. phthalates. Mar Corn sedimsnt results also DEHP, copper, lwad, and zinc were detectad in the
indicate elevated copper. lead and zinc. The Mar | in-river sediments near 52A. The sample from which
Cam site discharges via private outfalls and sheet | slightly elevated DEHP was collected at S2A was a
flow and operates a dry dock immediately adjacent | soil sample. River sediment samples did not show
to City outfall. elevated DEHP above DEQ Baseline.

OF 52C 3 Chromium. HPAH, LPAH, DEHP and lead. None identified for sievated constituents. Port of Portland Temmina! 4 (ECS! #272)-PAHs Considerably elevated concentrations of chromium

. and chremium. The Terminal 4 site discharges to | and slightly elevated concentrations of lead, PAHS,
private cutfalls WP-177, WP-178, WP-179, WF- and DEHP were detected in the in-river sediments
188, and WP-181 in the vicinity of Outfalt 52C. near Qutfall 52C; sources may be attributable to
Terminal 4, which is currenthy untier Early Action
evaluation. The City will coordinate with appropriate
parligs on source control issues.

OF 5§ 4 Nene identified. Naone identified. Not applicabla. Not applicable. The outfall does riot appear to be a significant source
of contamination. Nane of the plotted constituents
were delected at slightly elevaied or considerably
slevated concentrations.
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TABLE 4-2
Outfali Prioriization!

Qutfall 1D '] Priority Elevated Concentrations’

Chemicals with Considerably

Chemicals wilh Slighlly Elevated
Concentrations®

Potential Saurces in the Qutfall Basin with
PCOls that Maich the PCOIs that Exceed
Comparison Levels®

Potential Sources Upstream or Near the Outfall
with PCOIs that Match the PCQIs that Exceed

Comparlgon Levels®

Justification for Listed Priority

OF 5-1 4

No data are available for this outfall. Based on the close proximity to outfalls
5-6 and 8-2, this outfall has been assigned Priority 4.

Not applicable.

Not applicable.

On the basis of data collected at nearby Outfalls 5-6
and S-2, the ouifall does not appear to be a
significant ssurce of conlamination. Additional data
collected as part of the in-water CERCLA
investigation may be used to reclassify the prionty.

oF §-2 4 Nane identified.

None identified.

Not applicable.

Not applicable.

Fhe oulfall doas not appeer to be a significant source
af contamination. Nene of the plotted constituents
were detected at slightly elevaled or considerably
elevated concentrations.

OF M-2 4 None identified.

None identified.

Not applicable.

Mot applicabte.

The oulf3ll does not appear ta be a significani source
of contamination. None of the plotted constitugats.
were detected at slightly elevated or considerably
elevated concentralions.

OF 52 4 Nona idenlifisd.

Mercury {in upstream sample only).

None identified.

None identified for elevated constituents,

Slightly elevated concentrations of mercury were
detected in tha upriver sediments near Cutfall 52;
sediments adjacent to and downstream of the cutiall
were below typical iver-wide concentrations,

OF 53 4 Nona identiied.

None '\dén\iﬁed.

ot applicabie.

Mot applicable,

]

The outfall does not appear to be a significant source
of contaminaticn. None of the plottad censtituents
were delected at slighlly elevated or considerably
elevated cancentrations.

Notes:

work. .

Abbreviations:

BES City of Partland Bureau of Environmental Services
DEHP Bis-2-ethyl-hexyl phthalate

DEQ Oregon Department of Environmentat Cuality
ECSI Environmental Cleanup Site Information

PCOI Patential Contaminant of Interest

OF Qutfall

0T dichlorodiphenyltiichloroethane

PCB polychiorinated biphenyi

PAH high molecutar weight polycyclic arematic hydrocarbons
LPAH low molecular weight polycyciic aromatic hydrocarbons

! DEQ High and Baseline comparison values were nol used 10 determine outfall priority. Outfalt prority was based primatily on the relative magnitude of contamination in sedimants measured by BES near each outfallin comparison with harbor-wida data.
“Chemicals used far privrilization ara shown in Section 4.2 of the text, These chemicals were used for priofilization and do not represent the finai PCOI list. The final outfall-specific PCO! lists will be determined on a basin-by-basin basis during ihe basin R
*Information Is primarily from DEQ's ECSI website (hgg'ﬂmm.deg.stgte.or.us.fwmcfecsi.fecsi'guegg.hlrn), which is used by DEQ fo track sites in Oregen with known or potential contamination from hezardous substances. The PGOIs shown are listed under the

website’s "Hazardous Substances/Maste Types.” This lable includes only ECSI sites listed with the same PCOIs as those detectad in river sediments. Tha ECSI sites shown may have additional PCOls associated with them. ECS| websits information may be
ouldated, incomplete, or unconfirmed, and DEQ files should ba consulted to determina cument status of investigation and cleanup.
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Arsenic Concentration {mg/kg)

Outfall Locations ——
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Time Oil T — U% Coast Guard
80 ) } .
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Schnitzer Investment Corp Partland Shipyard
70 —_— T4
—  Mar Gom Marine
— McCormick & Baxter

50 - —— Crawford Street Corp

Willamette Cove

o
(=]

Note:

1. Properties and their lecations based on information provided on the Portland Harbor Upland Cleatiup
Sifes Map (DEQ, July 2003) and Figures 4-14a,b ¢ in Porfland Harpor RIFS (LWG, September 2003)

2. DEQ High and Baseling comparison values were nod used to determine autfall priarity. Outfall priority
was based primarily on the relative magnitude of contamination in sediments measured by BES near each

Riedel

UPRR Albina ———m

40 outfall in comparisan with harbor wide data.
R LT ---- -~ - - R -- --DEQHigh --- - e e P
30 A J
&6
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Am a
L]
g Baseline 8 & 818
10 515 10110
o Bo o $ o }
SR 7 PR T R N Y
faa I'H? ° 111
0 ° ¢ o ° o 5;5;
3.5 4 4.5 5 55 6 6.5 7 7.5 8 8.5 9 9.5

-+————— Flow Direction River Mile

Outliers (Not Shown)

BES Data;
none

LWG Data;
none

Legend
BES Data (2002}

QObserved range for sample group shown
sbeut the mean. Detect ratio indicated.

5/5q East Side
‘w{Swan Island Lagoon
LWG Data {1996-2001}
¢ Easl Side
& Swan Island Lagoon
X East ND (det. limit)

X Lagoan ND (det, limit}

Figure 4-2
Arsenic Concentration in Sediments
vs. River Mile - East Side
('nsluding Swan Isiand Lagoon)

Remedial investigation Work Plan
City of Porttand
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Arsenic Concentration (mg/kg)

COutfall Locations ——w < g ﬁ o™ o:g =)
o~ N &l - -
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+— Georgia Pacific Linnion Marine Finance McCall Cil / Great Western
80 ) )
Owens Corning / Trumbal Asphatt ——  US Moorings —— Front Ave. LLP - Lonestar NW
—— GATX Linnten Terminal ——  (Gasco Gunderson
70 Linnten Plywood Association Wacker Siltronic Corp Texaeo TerminaliPipeline/Dock——
— ARCQO Termina! Atofina Sulzer Pumps ———-
60 - Mabil Terminal ——— \Adlibridge Buik Fuels " T-1 South ——»]
——  Foss Maritime o5 = Chevron Asphali
T
50 Mol
1. Properlies and Lheir locatiens based on information provided on the Portland Harbor Upfand Cleanup 204
Sites Mzp (DEQ, July 2003) and Figures 4-14a.b.c in Porffand Harbor RIFS (LWG, Seplember 2003)
2. DEQ High and Bassline comparison values were nat used ta deterrning outfall priority. Outlall pricrity
'was based primarily on fhe relalive magnitude of contamination in sediments measurad by BES near each
outfall in comparisen with harbor wide gata.
40 -
R T e L T eI DEQHigh ---- ---4 B e EE T B B LT
30
+ 33
*
20 4
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10 o || %
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505 x 1 747 °
° ° e ° ©
0 T T T L T L T T T T
3.5 4 45 5 55 6 6.5 7 7.5 8 8.5 9 9.5
«——  Flow Direction River Mile

Qutliars (Not Shown)

BES Data:
none

LWG Data:
none

Legend

BES Data [2002)

Observad range for sample group shown
aboul the mean. Detect ratio indicated.

24 § et Side
LWG Data (1996-2001)
< West Side

X West ND (det. limit)

Figure 4-3

Arsenic Conceniration in Sediments
vs, River Mile - West Side

Remedial Investigation Work Plan
City of Porttand

0 CHzZpMHILL
-




TONRWLIO JUT SSIVISN] [BNUIPLJUOT)

0$2100S00d XI¥g-vYd3

Cadmium Concentration (mg/kg)

Qutfall Locations ——
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McCormick & Baxter
Crawford Street Corp
Riedel
Willamette Cove
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4 -
Note:
1. Properties and iheir locations based on infermation provided on the Partland Harbar Upland Cleanup
Sites Map {(DEQ, July 2003) and Figures 4-14a,b,c in Porifand Harbor RIFS (LWG. Seplember 2003)
2. DEQ High and Baseline comparison values were not used ta determine cutfall priority. Outtall prierity
° was based primarily on the relafive magnitude of contamination in sedimenis measured by BES near each
3 - outfall in comparison with harbor wide data.
A
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o © & < o6 |0 I 20
D — T T T T T T L — _‘—0,'5 -
3.5 4 4.5 5 55 6 6.5 7.5 8 8.5 9 9.5

-+— Flow Direction

River Mile

Qutliers (Not Shown)

BES Data:
1 at private outfall vwP-16 adjacent to M-
3 (46.2 ma/kg)

LWG Data:
none

Legend

BES Data (2002

Observed range for sample group shown
about the mean. Detact ratio indicated

g East Side
/%4 Swan istand Lagoon
LWG Data (1996-2001}
¢ East Side
& Swan Island Lagoon

¥ Lagoon ND {det. limit)

Figure 44
Cadmium Coneentration in Sediments
vs. River Mile - East Side
(Including Swan Istand Lagoon)

Remadial investigation Work Plan
City of Portland
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Cadmium Concentration (mg/kg}
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<
Note,
1. Properties and their Incations based an information pravided on ths Ferland Harbor Upland Cleanug
Sites Map (DEQ, July 2003) and Figures 4-14a b,c In Portand Harbor RVFS {(LWG, September 2003)
i 2. DEQ High and Baseline comparison values were not used to determine outfall pricrity. Qutfall priority
3 was bassd primarily on the relative magnitude of contamination in sediments measured by BES near each 3/3
outfall in comparison wilh harbor wide data. -’.
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9.5

Qutliers (Not Shown)

BES Data:
none

LWG Data;
none

Legend

BES Data {2002)

Observed mnge for samgle group shown
aboui the mean. Detect ratio indicated.

414 West Side

LWG Data {1996-2001}

< \West Side

X West ND {det. limit}

Figure 4-5

Cadmium Concentration in Sediments
vs. River Mile - West Side

Remedial investigation Work Pian
City of Portland

g CH2MHIL
-




TONEWIOJU] SSAUISNY [ENUIPIJUOY)

252100S00d XI¥g-vd3

Chromium Concentration {mg/kg)

Outfall Locations ——=
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* Riedel
Willamgtte Cove
150 4 10410
*
-------------------------------- ce e e DEQUHIG ¢ttt e T e T e e
100 - Hale: *
1. Properties and their locations based on information provided an the Portfand Harbor Upland
& |Cleanup Sites Map (DEQ, -July 2003) and Figures 4-14a b, in Porifand Harbor RAFS (LWG,
Seplember 2003).
2. DEQ High snd Baseline comparison values were not used to determing outfail priority. Cutfail
priority was based prmarily on the relative magnilude of contamination in sedimenis measured by
BES near each oulfall it comparison with harbor wide data,
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Qutliers (Not Shown)
BES Data;

nopg

LWG Data;
none

Legend

BES [rata {2002)

Observed range for 3ample group shown
about the mean. Detecl ratic indicated.

6i5g East Side
44y Swan I5land Lagaon
LWG Data {1996-2001}
© East Side

& Swan island Lagoon

Figure 4-6

Chromium Cencentration in Sediments
vs, River Mile - East Side

(Including Swan Island Lagoon}

Remediaf invashgation Work Plan
City of Portland
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Qutliers (Not Shown)

BES Data:
1 at outfall 19A (774 mg/kg)

LWG Data;
none

Legend

BES Data {2002)

Observed range for sample group shawn
about the mean. Detect ratio indicatad.
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Sites Map {DEQ, July 2003) and Figures 4-14a.b,c in Porfand Harbor RIFS (LWG, September 2003).
2. DEQ High and Baseline comparison values were not used to determine outfall priority. Qutfall priority
was based primarily on ihe relative magnitude of contamination in sediments measurad by BES near each
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Figure 4.7

Chromium Concentration in Sediments
vs. River Mils - West Side

Remedial Investigation Work Flan
City of Porfland
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Sftes Map (DEQ, July 2003} and Figures 4-14a,b,c in Portiand Harbor RifFS (LWG, September 2003).
4+ Time Qil 2. DEQ High and Baseline comparison values were niot used to determine outfalt priority. Outfall priority — US Coast Guard
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Copper Concentration in Sediments vs.
River Mile - East Sice

{Including Swan Island Lagoon)

Remedial investigation Work Plan
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Noje:

1. Properties and their locations based on informatian provided on the Portfand Harbor Upfand Ceanup
Sites Map (DEQ, July 2003) and Figures 4-14a.b,c in Poriland Harbor RIFS (LWG, September 2003).

2. DEQC High and Baseline comparison values were not used to determine autfall priarity. Qutfall pricrity
was based primarily on the relative magnitude of contaminaiion in sediments measured by BES near each

outfall in comparisen wilh harbor wide data.
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Figure 4-9

Copper Concentration in Sediment
vs. River Mile - West Side

Remaedial invastigation Wark Plan
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Qutliers {Not Shown)

BES Data:
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1 at private outfall WP-16 adjacent to M-
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LWG Data:
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3 at river mile 4 61 (625, 644, 837
mgikg)

Legend

BES Data {2002

QObserved range for sample group shown
aboul the mean. Delect ratio indicated.
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MNote.
1. Properties and their locations based on information provided an the Portlang
< Harbor Uplend Cieanup Sites Map {DEQ, July 2003) and Figures 4-14a,b.cin
200 Partiand Harbor RIFS (LWG, Septemiver 2003)
2. DEQ High and Baseline companison valuss were not used to determing outfall
prionty. Cutfall prority was based primarily on the relative magnitude of
° contamination in sediments measurad by BES near sach outfall in cormparison
with harbor wide data.
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Figure 4-10
Lead Concentration in Sediments
vs. River Mile - East Side
(Ingiuding Swan Isiand Lagoon)

Remedial investigation Work Plan
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none
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Figure 4-11

Lead Concentration in Sediments
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Figure 4-12

Mercury Concentration in Sediments vs.
River Mile - East Side
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Figure 4-13

Mercury Concentration in Sediments vs.
River Mite - West Side
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Figure 4-14
Zinc Concentration in Sediment
vs, Rivar Mile - East Side
{Including Swan Island Lagoon)
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Figure 4-16
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vs. River Mile - East Side
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Figure 4-20
Estimated Total HPAH Concentration
in Sedimenis vs. River Mile - East Side
(Including Swan Island Lagoon)
Remedial Investigalion Work Flan
City of Porfiand

6 CH2MHILL
-




TONRWLIO JUT SSIVISN] [BNUIPLJUOT)

/92100S00d XIdg9-vYd3

Estimated Total HPAH Concentration {ug/kg)

tfall Lecatlons gg o mg =]
Cutfall Loca e g N N o0 @
100000 ” - }+ e " N
l— Georgia Pacific Linnton Maririe Finance McCall Oil ! Great Western
90000 R °
Owens Corning / Trumball Asphalt ~— US Moorings —— Front Ave LLP - Lonestar NW
——— GATX Linnton Terminal Gasco Gundersan
80000 | ,
Linnton Plywood Association Wacker Siltronic COP  Tayare TerminaltPipeline/Dock—
——  ARCO Terminal 545 Alofina
70000 ° Sulzer Pumps ———w]
il Terminal —— Whlbridge Bulk Fuels
Mabil Termina i g u T-1 South
- Foss Maritime — Chevron Asphalt
60000
o °
Note:
1. Properties and their lecations based on informalion provided on the Forftand Harbor
50000 - Upland Clsanup Sites Map [DEQ, July 2003) and Figures 4-14a,b,c in Portiand Harbor
o RUFS (LWG, Septerber 2003).
2. DEQ High and Baseline comparison values were not used to determine outfall priarty.
Cutfall priority was based primarily on the relative magnitude of contamination in sedimants
] |measured by BES near gach outfail in camparison with harbor wide data.
40000 A
[
30000
i
¢
20000 1
515 4
o 1
Baseline
10000 4
DEQ High
0 T
35 4 45 5 55 6 6.5 7 7.5 8.5 9 9.5
+———— Flow Direction River Mile

Outliers (Not Shown)

BES Data:
none

LWG Data:

1 at river mila 6.16 (524200 ug/kg), 1 at river
mile §.28 (420200 ug/kg), 3 at rivar mile
6.30 (341400, 549500, 356500 ug/ky); 1 at
river mile 6.33 (268800 ug/kg); 1 at river
mite & 37 (152000 ug/kg); 3 at river mile
6.38 (1057400, 396200, 180500 ug/kg)

( Legend
Totals represent sum of detected
parameters. Non-detecis plotted as 0

BES Data (2002}

Observed range for sample group shown
about the mean. Detect ratio indicated,

4/ fwest side
LWG Data (1936-2001)
< West Side

X Wast ND

Figure 4-21

Estimated Total HPAH Cencentration
in Sediments vs. River Mile - Wast Side
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Figure 4-22

Estimated Total LPAH Concentration in
Sediments vs. River Mile
East Side
(Including Swan Island Lagoon)

Remedial Investigation Work Plan
City of Portiand
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SECTION 5

Site Characterization Plan for Qutfall Basins

The purpose of this Site Characterization Plan (SCP) is to describe the approach for
identification of potential contaminant sources that may be entering the City stormwater
conveyance systems and adversely affecting Willamette River sediments. The requirements
of the SCP are listed in Section V(D) of the IGA.

This SCP does not present a basin-specific approach for each outfall. Basin-specific work
plans will be prepared for each outfall as they are investigated in accordance with the order
determined in the prioritization process described in Section 4. The specific tasks outlined in
this SCP are based on current understanding of the roles and responsibilities of the City,
DEQ, and EPA in carrying out the RI. As this program develops and we learn more,
adjustments will be documented in individual reports.

5.1 Overview of Multistep Approach

The characterization will be performed using a multistep approach that first identifies the
PCOIs for source investigation and then identifies potential upland sources of those
contaminants (Steps 1 through 3). The PCOIs are the contaminants that will be used to
perform preliminary evaluations of the City outfall basins. This list of contaminants is
expected {o change as additional information (i.e., the results of the in-water RI/FS)
becomes available. The SCP also describes potential investigation tools that the City, DEQ,
and EPA may use to investigate potential upland sources and to identify and evaluate
appropriate source control measures (Steps 4 and 5).

The approach presented in this SCP is based partially on findings from the interagency Pilot
Project, initiated by BES and DEQ in July 2002, Activities were conducted at Qutfalls M-1
and 18 as outlined in the Source Control Pilot Project for the City of Portland Outfalls Work Plan
(CH2M HILL, 2002). Information regarding site characterization continues to be gathered as
part of the Pilot Project. The approach and methods for site characterization are expected to
continue to evolve as new information is acquired. The Pilot Project will continue until
remedial investigations for sources discharging contaminants to the City system served by
Outfalls M-1 and 18 are complete and resuits are reported in a Pilot Project R report.

In addition, this approach is in accordance with the “weight-of-evidence” approach
presented in the Portland Harbor Joint Source Control Strategy for determining whether
upland sites need additional source control. The site characterization process presented in
this section is subject to changes in the approach included in the Portland Harbor Joint Source
Control Strategy and other sources of new information (such as opportunities for early action
or availability of in-water risk data).
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5.2 Site Characterization Approach for City Stormwater
Outfalls

This section describes the process for identifying PCOIs and potential upland sources for
City outfall drainage basins located in the ISA. Methods to investigate those potential
sources and then evaluate and initiate SCMs are also described, as are the roles and
responsibilities of DEQ, EPA, and the City in implementing this plan. Although the roles
and responsibilities of each entity depend on their respective authorities and agreements,
these roles will be refined throughout the RT implementation.

The site characterization approach for City stormwater outfall basins can be divided into the
following five main steps:

1. Identify PCOIs for each City outfall.

Identify and evaluate potential migration pathways.
Identify potential upland sources of the PCOIs.
Investigate the identified potential sources.

Identify and evaluate source control options and actions.

Gt W

These steps are summarized in Figure 51 (located at the end of this section). The approach
shown in Figure 5-1 describes the process to follow during characterization of each outfall.
As the five steps are completed for each outfall, situations may arise where a decision box
can be marked yes or no depending on the constituent that is being evaluated. For example,
samples near some outfalls may have sediment contamination that is attributable to upriver
sources for some constituents and not for others. In this case, the constituents that were
associated with upriver sources would be referred to DEQ and/or EPA and the other
constituents would be further evaluated in the site characterization process.

Each outfall basin will have specific conditions (such as land use, size, and facilities) that
will influence the process for evaluating sources discharging to each outfall. As a result,
basin-specific work plans will be prepared as each outfall is investigated under the
prioritization scheme described in Section 4. The individual RT work plans for basins
draining to each outfall or groups of outfalls will determine sampling analytes and locations
for sampling. Appendixes C, D, and E present the overall SOPs, RI QAPP, and the safety
procedures that will be referenced as individual work plans are prepared for each basin.
These appendixes describe the array of potential sampling procedures, analytes, and the
quality assurance and quality control procedures for solids sampling. The need to collect

‘additional sample types might be identified in the future; specific SOPs will be developed at

that time to address that work.

The characterization process is described in more detail below.

5.2.1 Step 1: identify Potential Contaminants of Interest

The first step in the site characterization process is to identify PCOIs for the outfall basin.
This includes evaluating the in-river surface sediment data that are available within the ISA.
In-river samples were collected by BES in August 2002 and October 2002. Results of these
investigations are included in the Phase 1 Data Evaluation Report and Phase 2 Work Planning
for City of Portland Outfall M-1, Phase 1 Data Evaluation Report and Phase 2 Work Planning for
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City of Portland Qutfall 18, and Source Control Sediment Investigation for the City of Portland
Ouifalls Data Report (located in Appendix B of this work plan). In order to identify PCOls,
the following factors will be considered:

¢ Exceedance of the DEQ High and Baseline comparison values and/or other pertinent
screening levels

» The factor of exceedance
. ’_I‘he spatial distribution of sediment near the ouifall

PCOIs may be added or deleted after the EPA in-river risk assessment determines risk-
based levels.

Once the PCOI list is established, nearby and /or up-river potential sources must be
evaluated to determine if the sediment concentrations detected near the City outfall are
attributable to those sources (residing outside the stormwater drainage basin boundary). If
concentrations are atiributable to up-river or nearby sites, those sites are referred to either
DEQ (upland sites) or EPA (in-river). If the concentrations are not attributable to up—nver or
nearby sources, the site characterization proceeds to Step 2.

5.2.2 Step 2: Identify and Evaluate Potential Migration Pathways

After the PCOIs associated with each outfall basin are identified, the next step will be to
identify potential migration pathways. An evaluation will be conducted in each outfall basin
to determine whether there is potential for upland sources to discharge contaminated
stormwater or groundwater into the City stormwater system.

The stormwater migration pathway will be evaluated by preparing/updating and review-
ing a stormwater basin boundary map, facility list, and other items as necessary. Factors that
will be considered for the stormwater pathway include the presence of the following:

s Connection to the City stormwater conveyance system
¢ Permitted discharges
e Ilicit discharges

The potential for contaminated groundwater to discharge into the City stormwater
conveyance system or to migrate preferentially in the system backfill will be determined
usmg the decision matrix shown in Figure 5-2 (located at the end of this section).

5 2.3 Step 3: ldenhfy Potential Upland Sources of the PCOls

The next step will be to identify potential upland sources of the PCOIs. This will include
evaluating information collected from Steps 1 and 2, as well as reviewing multiple databases
and resources to determine whether there are known or potential (current or historical)
releases to the stormwater conveyance system. Known or potential releases to the
stormwater conveyance system will be identified as potential sources.

A preliminary basin assessment approach was developed in 1999 as part of the development
of the Preliminary Basin Evaluation notebooks. This basin assessment approach was further
refined during the Pilot Project. The tasks listed below are those tasks that were found to be
the most useful during the Pilot Project. The specific tasks to be performed will be based on

PDX033240006.00C 53

Confidential Business Information EPA-BRIX_DOCS001275



the basin size, primary land use type, and other identified factors. In some basins, sufficient
information will be obtained after using only a few tools; in other cases, all {or nearly all) O
tasks will be required.

* Review the basin facility list for the outfall. Specific facility types (that is, waste
processor, transportation, metal fabrication, chemical distributor, manufacturing, oil
distributor, metal plater, truck washing, equipment repair, etc.) will be flagged if site
activities can be associated with the identified PCOIs. In addition, facilities will be
flagged if stormwater is exposed to industrial activities and can enter the conveyance
system. ‘

¢ Create a basin map showing upland facilities located within the outfall basin.

e Update information from the DEQ ECSI list (located in Preliminary Evaluation of City
QOutfalls Notebooks [CH2M HILL, 2000]).

* Review DEQ ECSI summaries for relevant soil, stormwater, and groundwater sampling
data, historical releases, site chemicals of interest, and activities. Contact DEQ Project
Managers as appropriate and conduct interviews.

* Check availability of facility-specific Stormwater Pollution Control Plans (SWPCPs)
' from the City and review plans to determine whether the upland facility conducts or has
conducted activities that may be linked to PCOIs.

¢ Review NPDES permit (for example, 1200Z, 1300]) stormwater sampling results for
exceedances of permit benchmarks or limits from industries discharging to the q
stormwater systemn. Contact City Permit Managers as appropriate and conduct S
interviews.

¢ Review data from the Illicit Discharge Elimination Prograni (IDEP) for indications of
potential illicit connections or groundwater intrusion to the stormwater conveyance
system.

¢ Review the City Spill Protection and Citizen Response records (pollution complaints}),
the State Fire Marshall Hazardous Material Incidents database, and DEQ’s spill database
for incidents within basins. Note pollution complaints and /or spills if they involve
facilities within the drainage basins. Also note the frequency, type, and magnitude of the
pollution complaints and/or spills.

If more screening information is needed, the following additional tools can be tsed:
* EPA Toxic Release Inventory List
¢ Hazardous Waste Generator list

 EPA’s Resource Conservation and Recovery Act (RCRA) Treatment Storage and
Disposal facilities list -

* Confirmed Release list
* DEQ Environmental Cleanup Site Information (ECSI) files O

» City Stormwater Inspection reports
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» Collection of inline solids samples and/or other samples

After each basin assessment is completed, the information will be evaluated to determine
whether any of the upland facilities located within the basin are potential sources. If no
potential sources are identified, the assessment will be set aside until the results from the in-
water remedial investigation are available. Once the in-water results are available, changes
to existing state and local stormwater programs will be evaluated as necessary. If potential
upland sources are identified, the site characterization will be carried forward to Step 4.

5.2.4 Step 4: Investigate Potential Migration Pathways and Potential Sources
On the basis of the basin assessment tasks discussed above, potential upland sources will be

identified. These potential sources will be investigated under the authority of the City, DEQ,
and EPA. Potential actions that may be conducted include the following;:

* DEQ: Issue information requests under the authority of the Site Discovery/Site
Assessment Program.

e (City: Conduct stormwater site inspections under the authority of the City Industrial
Stormwater Program to determine compliance with existing discharge requirements and
BMPs.

* DEQ and City: Evaluate the need for an NPDES permit or other discharge limitations at
facilities that are not currently permitted but have evidence of potential contribution to
stormwater or sediment contamination. Permits are to be issued by DEQ. The City will
assist DEQ on permit requirements and BMPs, as needed.

¢ DEQ and City: Conduct additional reviews of historical data, including land use and
owner searches, interviews with DEQ project managers, and / or review of City
Industrial Stormwater Program records and DEQ Water Quality files.

» DEQ: Evaluate federal facilities for the need to refer site discovery to EPA.

» DEQ: Continue upland facility investigation under the Voluntary Cleanup Program
(VCP). The City will provide input on additional data to be collected under the VCP to
address facility stormwater discharges into the public conveyance system.

e DEQ: Update the ECSI database and file with new information.
¢ City and DEQ: Perform additional sampling as needed.
* EPA: Evaluate stormwater pathway at sites under EPA cleanup authority.

The specific actions that will be used to investigate potential upland sources discharging to
each outfall will be dependent on the individual characteristics of that drainage basin and
may be a combination of the potential actions shown above and/or other actions that have
not yet been developed.

During the Pilot Project, the two most common actions performed were Site Discovery /Site
Assessments (SD/SA) and stormwater site inspections. Decision flow diagrams were
prepared to further prioritize upland facilities that were subject to either or both of these
actions. These diagrams are shown in Figures 5-3 and 5-4, respectively (located at the end of
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this section). The diagrams can be used to determine priorities for conducting DEQ SD/SA
and City stormwater site inspections. Figure 5-3 prioritizes sites into Group 1 or Group 2 for O
DEQ site discovery. Figure 5-4 prioritizes sites into Group 1, Group 2, or Group 3 for City

stormwater site inspections. For both actions, the Group 1 sites will have actions performed

before the other groups. This division was done in order to best utilize existing resources.

5.2.5 Step 5: ldentify and Evaluate Appropriate Source Control Action

After the potential sources and migration pathways have been evaluated, the next step is to
determine whether source control is needed. If an upland site requires source control, DEQ
may pursue site cleanup /source control with the potentially responsible party (PRP). The
City will aid in the identification of source control options as necessary. If a current source
cannot be identified, the City and DEQ) will evaluate programmatic issues for source control.

DEQ will determine the appropriate source control action on the basis of information
obtained from the Portland Harbor RI/FS results and information provided by the City.
Source control actions will follow the Portland Harbor Joint Source Control Strategy with the
City’s input, as appropriate.

®

O
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Figure 5-1

Approach for Conducting Site Characterization and Identifying Appropriate Source Control

Programmatic Source Control Remedial Investigation Work Plan for the City of Portland Outfalls Project
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Figure 5-2

Evaluation of Groundwater Flow Pathway via the City Stormwater Conveyance System
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Interagency Approach to DEQ Site Discovery/Site Assessment and DEQ ECSI Updates

for Upland Sites Located within City Stormwater Basins
Programmatic Source Control Remedial Investigation Work Plan for the City of Portland Outfalls Project
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PDX/033090006.VSD Programmatic Source Control Remedial investigation Work Plan for the City of Portland Qutfalls Project

o

510 ( PDX/037740006.00C
» 9 )
- .




\

SECTION 6

Confidential Business Information EPA-BRIX_DOCS001283




SECTION 6

Sampling and Analysis Plan

Individual RI SAPs for specific basins draining to an cutfall or groups of outfalls will be
prepared as required to determine sampling analytes and locations for sampling. The
programmatic RI SAP is provided in Appendix C and focuses on solids sampling. Standard
operating procedures (SOPs) for the array of potential sampling procedures are included in
this appendix. These SOPs do not address all potential types of sampling that may be
required for individual basin RIs. Therefore, where the need for additional sampling
methods/media is identified for basin-specific Rls, the programmatic SAP will be amended
or separate SAPs will be developed to address these needs.

The Quality Assurance Project Plan template is presented in Appendix D. The QAPP
template lists potential analytes and describes the analytical methods and quality assurance
procedures that may be required for future basin-specific RIs. As the project progresses,
analytical programs will be developed for individual basins using the QAPP template (i.e.,
methods/analytes will be added to or deleted from the template as appropriate) in
conjunction with the basin-specific SAP development. This approach to QAPP development
was selected because of the difficulty in developing a global QAPP that addresses all the
stormwater basins, and the fact that such a global decument would not be a useful tool to
field sampling and laboratory staff.

City safety procedures for source control and the CH2M HILL health and safety plan are
provided in Appendix E. Safety procedures potentially applicable to this investigation for
both the City and CH2M HILL are described. '

6.1 Data Quality Objectives

An important step in developing the overall project approach is identifying data needs and
data quality required to successfully satisfy project objectives. Data quality objectives
(DQOs) are the planning tools used to ensure that data of sufficient quantity and quality are
collected and allow informed source control decisions. DQOs minimize expenditures related
to data collection by eliminating unnecessary, duplicative, or overly precise data. The type,
quality, and quantity of data necessary to assess the problem can be ascertained from DQOs
before sampling and analysis begin. DQOs will be developed and incorporated into future
basin-specific SAPs.
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ATPENDIX A

Regulatory Framework and City Source Control
Activities

Regulatory Framework

This section describes the U.S. Environmental Protection Agency (EPA), Oregon
Department of Environmental Quality (DEQ), and City regulatory programs that are
potentially applicable to this source conirol RI for the City outfalls within the ISA. The
authorities and programs identified in this section provide the regulatory framework to
determine which federal, state, and local programs need to be involved and consulted in
implementing site discovery and source control activities. The City and DEQ will work to
identify overlapping programs and understand how programs can be coordinated and
sequenced for implementing and assessing the effectiveness of source control measures.

EPA Authorities and Programs

Comprehensive Response, Compensation, and Liability Act

The Comprehensive Response, Compensation, and Liability Act (CERCLA) {commonly
known as Superfund) was enacted by Congress in 1980 and amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA). It provides broad federal authority
to respond to releases or threatened releases of hazardous substances from closed and
abandoned sites that may endanger public health or the environment.

As discussed previously, the Portland Harbor site was designated a Superfund site in
December 2000. In September 2001, EPA signed a negotiated Administrative Order on
Consent (AOC) with nine potentially responsible parties (PRPs) to participate in the
investigation and cleanup of the Portland Harbor Superfund site. This legal agreement
designates DEQ as the lead agency for upland work along the banks of the river (where
many of the historical contamination sources are located) and EPA as the lead agency for the
in-water work on contaminated sediments. Under CERCLA, the City and DEQ will
coordinate with EPA on all source control activities, including in-water and upland
investigations conducted as part of the RI. Additionally, the remedial investigation (RI) and
source control measures (SCMs) will be conducted in accordance with EPA remedial
investigation /feasibility study (R1/FS) guidance, as applicable.

Toxic Substances Control Act/Polychlorinated Biphenyls

The Toxic Substances Control Act (TSCA), signed into law in 1976, provxdes EPA with broad
authority to regulate chemicals and chemical substances whose manufacture, processing,
distribution in commerce, use, or disposal may present an unreasonable risk of injury to
human health and the environment.

PDXA040150009.00C A1
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Section 6 of TSCA applies to the Rl and SCMs because it controls chemicals proven to

present an unreasonable risk or injury to human health and the environment and whose

¢
kN

risks outweigh their benefit to society and the economy. Examples include polychlorinated
biphenyls (PCBs), asbestos, lead, chlorofluorocarbons (CFCs), and dioxin. TSCA prohibits
the manufacture of PCBs, controls the phase-out of their existing uses, and is the federal
authority for PCB remediation and disposal. :

DEQ Authorities and Programs

DEQ and EPA recently released an initial draft Portiand Harbor Source Control Strategy
document (DEQ and EPA, April 2003) that identifies five proposed source control strategy

objectives:

» Identify the universe of sources requiring control.

¢ Develop the regulatory and technical framework necessary for effective source control
decisions and implementation.

» Facilitate the evaluation of sources of contamination.

¢ Define minimum data requirements for source control measures.

* Establish milestone and reporting requirements for source control activities.

According to the draft strategy document, the principal regulatory framework that DEQ
will use in undertaking source control activities relies on existing cleanup authority and on

the regulatory framework that currently exists for controlling stormwater and other
discharges to Portland Harbor. This framework is described below.

Environmental Cleanup

DEQ) performs upland site discovery, investigation, and cleanup under Oregon Revised
Statute (ORS) 465 and Oregon Administrative Rule (OAR) Chapter 340 (Hazardous
Substance Remedial Action Rules). These authorities apply to contaminated soil,
groundwater, surface water, and sediments. The majority of upland investigations and
cleanups are being performed under Voluntary Cleanup Letter Agreements, Voluntary
Cleanup Agreements, Consent Orders, and Unilateral Orders funded by PRPs. In addition,
DEQ has used funds from its Orphan Site Account to perform work itself at a number of
cleanup sites within Portland Harbar.

Under OAR 340-122-070, DEQ has broad removal authority to expedite cleanup activities
when necessary. Removals may be performed as necessary to “prevent, minimize, or
mitigate damage to the public health, safety and welfare, and the environment that might
result from the release or threat of release of hazardous substances.” Removals may be
undertaken at any time, from the discovery of a release or threat of a release through the
completion of a remedial action. Removal actions are typically performed to address
emergency situations or when the removal action is not expected to be the final action at a

site.

A2

O
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Stormwater Discharges

National Poliutant Discharge Elimination System (NPDES) Stormwater Permits. The 1987
amendments to the federal Clean Water Act (CWA) directed EPA to include nonpoint
source pollution under its permitting program. Phase I of the NPDES Stormwater Program,
developed in 1990, requires permit coverage for stormwater discharges from medium and
large Municipal Separate Storm Sewer Systems (MS4s) located in incorporated places or
counties with populations of 100,000 or more. DEQ administers and enforces NPDES
regulations in Oregon.

Permits are also required for specific industry classifications (generally identified by _
Standard Industrial Classification [SIC] code) or if stormwater leaves a site through a point
source (that is, pipes, culverts, ditches, catch basins, or any other type of channel) and
reaches surface waters either directly or through storm drainage. DEQ has developed a
series of five permits to address the specific industrial activities specified by EPA. These
permits are grouped by activities:

e 1200-C for construction activities that disturb 5 or more acres

¢ 1200-CA for public agencies that are involved in construction activities that disturb 5 or
more acres "

¢ 1200-A for nonmineral mining activities
* 1200-Z for the remaining industrial activities

¢ 1300-]J general permit has been developed for facilities with discharges from oil /water
separators and other oily discharges

DEQ’s authority for NPDES stormwater permitting is relevant to the RI and SCMs because
facilities with these types of permits are likely to be located within or adjacent to the City
outfall basins within the ISA.

NPDES for Point Sources

DEQ regulates all sources that discharge wastewater to surface water in Oregon. In addition
to general stormwater permits (see above), DEQ also issues individual permits to industrial
wastewater discharges to surface waters and some stormwater discharges to surface waters
not otherwise covered by an NPDES general permit.

DEQ also issues general permits for certain types of industrial wastewater discharges. These
permits are grouped by discharge type:

100—Cooling water /heat pumps

200—Filter backwash

300—Fish hatcheries

400—Log ponds

500—Boiler blowdown
.700—Suction dredges

900—Seafood processing

1500A—Tank cleanup and treatment of groundwater
1700A—Washwater

PDX/040150009.00C ' A
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¢ 1900-—Noncontact geothermal
@

This regulatory program may provide NPDES monitoring data or additional site
information for permitted facilities adjacent to or within the City outfall basins within the
ISA.

Total Maximum Daily Load (TMDL). Under Section 303(d) of the CWA, states are required to
develop lists of impaired waters that do not meet water quality standards set by the state.
DEQ places water bodies that are “water quality limited” for certain parameters (that is, that
do not meet designated standards and criteria) on its 303(d) list. OAR generally prohibits
new or increased discharges of the specified parameters to the listed water bodies. The
Willamette River is listed as a water quality limited water body.

DEQ is developing TMDLs and load allocations for the Willamette mainstem for bacteria,
mercury, and temperature (stormwater transport 303(d)/ TMDL parameters). DEQ is
requiring TMDL waste load allocations to be addressed under NPDES municipal
stormwater permits. While TMDLs may not be established for the Willamette River before
the Rl is completed, identification of significant sources of 303(d) parameters will be
important to future source control efforts.

Spills

DEQ spill rules are included in QAR 340-108. The purpose of DEQY's spill rules is to identify

the emergency response actions, reporting obligations, and follow-up actions required in

response to a spill or release, or threat of spill or release, of oil or hazardous materials. DEQ

is currently revising its spill rules to include new tasks and directions provided by the ' O
Oregon legislature. The proposed changes are expected to address oil spill planning, vessel

fees, ballast water, and hazardous materials spill guidance.

The program is relevant to the RI and SCMs because DE()’s program may provide
additional information on previous spill events. In addition, under this authority DEQ
reviews spill prevention, control, and countermeasure (SPCC) plans, which may be an
additional source of information collected under the City outfall basin assessments.

Hazardous Waste Program

The federal Resource Conservation and Recovery Act (RCRA), an amendment to the Solid
Waste Disposal Act of 1965, was established in 1976 to protect human health and the
environment from the hazards posed by waste disposal, to conserve energy and natural
resources through waste recycling and recovery, to reduce or eliminate waste generation,
and to ensure wastes are managed in a manner that is protective of human health and the
environment. RCRA establishes three interrelated programs: solid waste (Subtitle D),
hazardous waste (Subtitle C), and underground storage tanks (USTs) (Subtitle I). DEQ is
authorized by EPA to regulate solid waste, hazardous waste, and USTs in Oregon. -

Under this authority, DEQ administers hazardous waste regulations and implements

technical assistance and outreach to industry on hazardous waste management. This

program may have additional information for the Basin Assessment on facility activities and

waste management practices. In addition, the technical assistance programs may be able to

assist in implementing source control. \/j
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City Authorities and Programs to Promote Willamette Watershed Health

The City is currently undertaking a number of programs to promote the health of the
Willamette River watershed. These programs are the associated responsibilities of the City/
BES and are described below.

City/BES Responsibilities

Many of the City’s watershed activities fall under the purview of the City of Portland’s
Bureau of Environumental Services (BES). BES provides services related to wastewater
collection, treatment, and disposal; stormwater management; source control; watershed
management; and water quality protection. It is BES’s responsibility to manage Portland’s
extensive wastewater and stormwater infrastructure. In total, the system encompasses two
wastewater treatment plants, 2,250 miles of sewer pipe, 90 pump stations, 130 miles of
drainage ditches, approximately 9,300 sumps, 6,000 sedimentation manholes, and 60,000
street drain inlets.

The City’s wastewater, stormwater, and watershed health activities must comply with a
complex set of federal, state, and local regulations, such as the federal Clean Water Act, that
involve protection and restoration of the natural environment. For example, several state-
mandated administrative orders and permits require the City to do the following;:

¢ Reduce combined sewer overflows (CSOs) into the Columbia Slough and Willamette
River '

¢ Improve water quality in the Columbia Slough
¢ Reduce pollutants in stormwater entering the conveyance systems
* Protect groundwater

These types of regulations form the framework for BES’s work and serve as the foundation
of several BES programs, including the following (these programs are described in more
detail later in this document):

C50 Control Program, to reduce CSOs

Pretreatment Program, to control discharges of harmful pollutants from mdustnal users
Stormwater Management Program, to reduce pollutants in stormwater pollution
Watershed Planning and Management, to improve water quality and restore habitat

Although BES is responsible for these particular programs, and thus much of the City’s
specific watershed improvement efforts, the health of the Willamette River watershed also is
affected by the activities of other City bureaus, such as Water, Planning, Transportation,
Parks and Recreation, and Portland Development Commission. To ensure coordinated and
integrated river-related work across bureaus and groups, the City has created an internal
River Renaissance Program for the revitalization of the Willametie River. The program was
created to optimize the City’s efforts, forge public-private partnerships, leverage resources,
and mobilize the community in support of a healthy river. The program’s integrated
approach is designed to achieve maximum watershed benefits by ensuring that
environmental protection work is done on a comprehensive, watershed-wide basis.
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The programs described below are integral parts of the River Renaissance Program and the
City’s efforts to comply with CWA, ESA, Superfund, and other requirements. Q

CSO Control Program

Portland is one of many cities around the nation with a combined sewer system. When it
rains, sewer pipes fill up with both stormwater runoff and sewage; they then overflow to
the Willamette River through 42 outfall pipes. These overflows may contain bacteria,

" suspended solids, metals, and nutrients from stormwater and untreated sewage.

In August of 1991, the City of Portland signed an agreement with DEQ (amended in 1994)
that established a schedule for action to do both of the following;:

* Eliminate CSO discharges on the Columbia Slough by more than 99 percent by 2001
+ Eliminate CSO discharges on the Willamette River by 94 percent by the end of 2011

The City is in the tenth year of its multi-faceted program to eliminate CSOs by 2011. The
program has three parts:

¢ Cornerstone Projects. These projects reduce the amount of stormwater mnoff that flows
into the combined sewers. Projects include installing street sumps, disconnecting
residential downspouts, diverting underground streams, and building separate pipes for
stormwater runoff.

¢ Columbia Slough Projects. Construction of the Columbia Slough Consolidation
Conduit, known as the Big Pipe, was finished in October 2000. It took BES 3 years to
build this 3.5-mile, 12-foot-diameter, reinforced concrete pipeline that collects and O
transports combined sewage to the Columbia Boulevard Wastewater Treatment Plant.
The $70 million conduit removes 99 percent of the combined sewage that once
overflowed into the Columbia Slough when it rains.

e Willamette River Projects. These projects will control and reduce CSOs to the
Willamette River. The City and a citizen task force have reviewed the original facility
plan to ensure that the proposed projects are environmentally responsible and cost-
effective. These projects are focused along the west and east sides of the Willamette
River. Treatment of some of the separated or remaining stormwater flows is part of the
predesign for CSO projects.

Although combined sewers will continue to overflow during rainstorms until the entire
CSQ program is finished, the frequency and volume of overflows are diminishing as the
program progresses. Projects necessary to comply with CSO requirements in the Columbia
Slough have been completed, and Portland has already controlled or eliminated eight
Willamette River CSO outfalls. In addition, the City has removed approximately 1.8 billion
gallons of stormwater from the combined system by separating drainage areas and
diverting clean stream flows out of combined sewer pipes. This has reduced the amount of
metals, suspended solids, and other pollutants reaching streams and the combined sewer

* system by directing stormwater flow to pollution reduction facilities and natural areas,

where appropriate.
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The estimated cost for the entire CSO program is more than $1 billion. While the City is
aggressively pursuing alternative funding sources, such as state and federal grants, most of
the funding will come directly from ratepayers.

Pretreatment Program

Federal laws require pretreatment programs to control discharges of harmful pollutants
from industrial users. BES issues industrial wastewater discharge control permits to
industries that discharge more than 25,000 gallons per day of process wastewater to the
sanitary system. The City restricts the discharge of harmful substances to the sewers to
protect the community’s investiment in the wastewater collection and treatment system. The
following substances are controlled by the permits:

¢ Pollutants that may cause a fire or explosion hazard
¢ Pollutants that will corrode the sewer system
¢ Solid or viscous substances that cause sewer flow obstruction

e Toxic materials, such as heavy metals and toxic organic compound_s, that adversely
affect the City’s treatment system

Nearly 200 Portland businesses pretreat industrial wastewater before it flows into the sewer
system. Many industrial users have installed pretreatment systems or other control
measures to eliminate or reduce pollutant discharges.

All permitted industries must submit periodic self-monitoring reports to show compliance
with discharge standards. The City also collects samples and conducts annual inspections of
all permitted facilities.

The City of Portland strives to keep the industrial community informed of training and
educational opportunities as well as changes to the City’s pretreatment program.
Newsletters, mailings, treatment plant tours, and technical advisory work group activities
all serve to provide technical assistance to industrial customers.

Stormwater Management Program

The City and co-permittees hold an NPDES Municipal Separate Storm Sewer System (MS4)
discharge permit through DEQ. Pursuant to the permit, the City and co-permittees have
developed a comprehensive stormwater management program that includes the following
best management practices (BMPs):

Development standards/erosion control
Industrial/commercial controls

Ilicit discharge controls

Structural controls

Operations and maintenance requirements
Planning/system preservation and development
Public involvement and education

NSoAw LD

The City’s NPDES stormwater permit requires the implementation of BMPs to reduce the
discharge of pollutants to surface waters to the maximumn extent practicable. BES is active in
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a variety of source control efforts, as described below, including development requirenients
for stormwater management, permitting of stormwater discharges, illicit discharge O
monitoring, and spill prevention and emergency response.

Development Standards

Stormwater management development standards have been put into place to comply with
the City’s stormwater permit and the City’s policies pertammg toa sustamable environment
and the recovery of threatened or endangered species.

City Stormwater Manual. Under City Code Chapter 17.38, the City sets out policies and
standards to provide for the effective management of stormwater and drainage, and to
maintain and improve water quality in the watercourses and water bodies within the City of
Portland. The City has developed a stormwater management manual to protect water
resources and stream integrity. Some key requirements include the following:

» Removal of at least 70 percent of total suspended solids (TSS) in stormwater

* Removal of poilutants of concern in water-quality-limited bodies of water (those with
total maximum daily load, or TMDL, limits)

» Infiltration of as much of the postdevelopment stormwater runoff as practicable

¢ Additional best management practices (BMPs) for land use activities of particular
concern

The stormwater management manual provides design professionals with specific '
requirements for reducing the impacts of stormwater runoff (water quantity) and pollution N
(water quality) resulting from new development and redevelopment within the City of

Portland. The manual’s requirements apply to all development, whether public or private.

City Erosion Control Manual. In March of 2000, the City implemented new erosion control
guidelines that require all sites of ground disturbance to comply with the “no visible or
measurable” standard. The new requirements are citywide, with enhanced controls for
large, sloped, and or sensitive development sites. Erosion, sediment and pollutant control
plans are required for all sites needing a City permit. The new requirements specify
compliance with the revised erosion control manual, which lists 37 BMPs for preventing

~ erosion and controlling sediment. All BMPs have specific performance standards for design,

installation, and maintenance.

Industrial and Commercial Controls

BES provides oversight of DEQ’s series 1200 and 1300 general stormwater permits, as well
as technical assistance for industrial and commercial sites.

Industrial Control. The Industrial Stormwater Program is an integral part of Portland’s effort
to reduce pollutants in stormwater runoff. The program is part of the BES Source Control
Division, which addresses discharges to the City’s sanitary and storm sewer systems from
industrial and commercial properties. The industrial program began when Portland was
issued its NPDES Municipal Stormwater (MS4) Permit in September 1995. As required by
the permit, the City developed a program to monitor and control pollutants in stormwater
runoff from industrial facilities. Industrial land use has been found to have a higher

/
\
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percentage of sediment, oil and grease, and metals in stormwater runoff than other land
1
uses.

To implement its program, the City developed City Code 17.39, which provides the legal
authority to control discharges to the City’s storm sewer system. The City also entered into a
Memorandum of Agreement (MOA) with DEQ to administer the 1200 and 1300 series
general stormwater permits for those facilities located within the City of Portland. These
include facilities that discharge directly to the City’s storm sewer system and those that
discharge directly to receiving waters. As part of the MOA, the City reviews facility
stormwater pollution control plans and performs site inspections to ensure compliance with
the plan and permit conditions. The City also provides technical assistance to identify
additional activities and BMPs to minimize pollutants in stormwater runoff.

Another aspect of the program is to inspect industrial and commercial facilities to determine
whether they are required to obtain a stormwater permit. If so, an Indusirial Stormwater
Permit Application is submitted to the City and the permit is issued by DEQ. Regardless of
permit requirements, the City provides technical assistance to address any industrial
activities that may add pollution to the City’s storm sewer system. These inspections may be
initiated by pollution complaints or by the results of systematic evaluations based on a
geographical area and/or industry type.

In conjunction with other City staff, the program also evaluates nonstormwater discharges
to the storm sewer system. EPA has identified 19 nonstormwater discharges that need not
be prohibited from the storm sewer system, provided that appropriate control measures are
developed to minimize their impacts. These discharges include uncontaminated pumped
groundwater, foundation drains, air conditioning condensate, and water line flushing,.

Technical Assistance/Recognition Programs. The City has a variety of programs that offer
technical assistance in preventing and controlling pollution from commercial and industrial
sites. Specific efforts have been made with the automotive, dental, restaurant, and landscape
contractor business sectors. The Ecological Business Program has been developed with the
Portland area Pollution Prevention Outreach (P20) Team to provide recognition for those
businesses that prevent pollution.

Wicit Discharge Controls

Iicit Discharge Elimination Program. Tke Illicit Discharge Elimination Program, which is
implemented by BES’s Environmental Compliance and Industrial Source Control divisions,
was developed to prevent, search for, detect, and control illicit discharges to the City’s
stormwater systems and surface waters. The program also addresses other discharges to the
storm sewer system that may have a permit from DEQ, such as noncontact cooling water,
and illicit discharges, such as certain washing activities. The program includes the following
components:

* Identification and tracking of public and private outfalls, including some of the C50
outfalls

* Verification of commercial and industrial connections to the City storm system

1 Analysis of Oregon Urban Runoff Water Quality Manitoring Data Collectsd from 1990 to 1986. Juns 1537. Prepared for the
Oregon Association of Clean Water Agencies. Prepared by Woodward-Clyde, Portland, Oregon.
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* Dry-weather monitoring to detect nonpermitted discharges O

Spill Prevention and Response Program. The objective of BES's Spill Protection and Citizen
Response (SPCR) Team is to reduce the frequency and impact of spills to the combined
sewer system and the stormwater system. The SPCR team maintains a pollution complaint
hotline and conducts follow-up activities on telephone calls reporting suspicious-looking
substances in streets, catch basins, and local rivers and streams. The program was
developed to protect the treatment plant from spills to the sewer system and was later
expanded to address discharges to the storm sewer system.

Structural Controls

Structural stormwater controls include retrofitting, the creation of facilities to improve water
quality, and demonstration projects with various partners to reduce stormwater quantity
and improve water quality.

Pollution Reduction Facilities. NPDES regulations require that the integration of flood control

and water quality issues be considered when new facilities are designed or existing facilities

are improved. Historically, most stormwater facilities were designed, operated, and

evaluated only on the basis of capacity. During the first permit cycle, the City completed the

Public Facilities Plan (PFP) and Integrated Watershed Plans, which provide a framework for

reducing pollutants in M54 discharges. The PFP lists deficiencies in the stormwater system

and recommends that all predesign include implementation or retrofitting for water quality
improvements. The City retrofitted a number of stormwater managerment facilities and

designed and constructed several pollution reduction facilities. Implementation will :

continue in the second cycle, using watershed planning documents (such as the Johnson O
Creek Predesign) and the Public Facilities Plan to identify and prioritize projects.

Demonstration Projects. As part of the City’s Stormwater Management Program, the City
offers incentives for technical and financial assistance for projects that control stormwater
runoff from commercial, industrial, and institutional properties. BES supports
demonstration stormwater management projects that show others how to retrofit existing
sites. Examples include: '

¢ Disconnecting roof downspouts and directing roof runoff to vegetated swales, planters,
or other landscape features

* Removing or replacing pavement with porous materials that allow stormwater to
infiltrate the ground

* Regrading some paved areas so that they drain into new or existing landscaping

Operations and Maintenance

The City is currently evaluating a wide variety of maintenance practices for City buildings,
structures, parks, and other City-held properties and publicly held rights-of-way. These
evaluations include consideration of product substitution, dry maintenance practices, -
treatment of runoff flows, and redirection of contaminated flows to the sanitary sewer.
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Planning/System Preservation and Development

The protection of natural areas through incentives, policy development, code change, and
acquisition improves water quality by protecting and restoring the natural functions of
vegetated areas.

Environmental Zone Overlays. The City is in the process of updating its environmental
overlay zone revisions. Environmental overlay zones are elements within the zoning code
that protect waterways and upland natural resource areas and prevent or limit development
in their vicinity. Required as part of the City’s Goal 5 compliance effort, the newest revisions
propose enhanced environmental overlay zone coverages adjacent to all waterways in the

City.

Land Acquisition. Working alone and with Metro, the City has purchased a variety of
properties during the last few years for purposes of flood storage, natural parks, and
resource protection. Many of these properties are cleared of any structures and reverted or
restored to vegetated states to be managed by the City or Metro.

Other City Code Changes. The City has completed a number of changes to its existing codes
to enhance stormwater removal objectives. The most relevant code change, from March
2001, involved changing the parking lot vegetation and screening codes to require that
stormwater in all new parking lots be managed in required site landscaping areas.

Public Involvement and Education

BES offers a wide variety of public involvement and education programs on stormwater to
residential, commercial, and industrial users and the general public. For example, BES
provides free education programs to schools and community groups within the City of
Portland. These hands-on programs teach students about the causes and effects of water
pollution and what individuals can do to protect rivers and streams. Classroom activities,
field trips, and assembly programs all provide valuable information in a fun and accessible
format. BES’s education programs also provide community service projects, stewardship
grants, and curriculum resources that can be checked out.

Watershed Planning and Management

BES is responsible for a range of watershed planning and restoration activities in the
Willamette River watershed and its tributary watersheds (Johnson Creek, Tryon Creek,
Fanno Creek, Columbia Slough, Balch Creek, and Stephens Creek). Focal activities include
comprehensive watershed assessment and planning, implementation of projects and
programs to improve water quality and restore habitat, management of a community-wide
public education and stewardship program, and integration of ESA goals into BES planning
efforts.

Watershed 'Management

BES is currently collaborating with other City bureaus to develop comprehensive watershed
management plans for each of the major Portland watershed areas. These planning efforts
will establish goals-and objectives, characterize current and future watershed conditions and
problems, and generate recommendations for projects and programs to improve watershed
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health. The watershed plans will advance the City’s efforts to meet regulatory requirements -
of CWA, ESA, CERCLA, and other legislation. O

BES is implementing a stormwater management program that focuses on implementation of
innovative onsite pilot projects in partnership with landowners in the Willamette River
watershed. These projects will improve water quality by reducing stormwater runoff and
contributing to CSO control. BES is also studying the role of the tree canopy in reducing
runoff to the sewer system.

BES is implementing a showcase floodplain program in the Johnson Creek watershed. The
“Willing Seller Program” involves public acquisition of properties subject to flooding along
Johnson Creek. The City purchases these properties from willing sellers and maintains them
as functioning floodplain areas that reduce flood risk while improving water quality and
habitat. :

Revegetation and Restoration

BES carries out revegetation and restoration projects throughout Portland’s watersheds.

BES’s Watershed Revegetation Program operates in partnership with City bureaus,

municipal agencies, and private landowners to remove invasive plants from along

Portland’s rivers, streams, and uplands and to plant native trees, shrubs, grasses, and

wetland plants in their place. BES also sponsors or co-sponsors water quality and

restoration projects in Portland’s watersheds. These projects include floodplain

reconnection, wetland enhancement, culvert and bridge modifications, and the creation of

stormwater bioswales. Benefits gained from these projects include riverbank and slope

stabilization, fish and wildlife habitat enhancement, fish access enhancement, O
erosion/sedimentation control, shading, and pollutant removal.

Endangered Species Act Program

Portland organized its ESA program in March 1998. The Portland City Council has asked
City bureaus and agencies to work together to proactively protect fish and their habitat and
to gain compliance under the ESA. The Portland City Council wants Portland to be the first
urban center that successfully restores a threatened aquatic species. The City’s program is
designed to be comprehensive, based on good science, and focused on action. It has the
following goals: ‘

¢ Be proactive, not reactive, with regard to watershed health and fish protection.

e Push past the minimum standards set by the Endangered Species Act to help attain the
goal of recovering native fish.

¢ Meet legal obligations in a good-faith effort to reach “properly functioning conditions.”
¢ Empower, engage, and motivate the community and City government.

¢ Minimize disruption of critical City services that could be caused by legal or regulatory
disputes.

o Demonstrate progress to the citizens of Portland and positive leadership in the region.

A2 ' POY/040150009.D0C
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¢ Actstrategically so that the greatest overall community, economic, and environmental

. benefits are achieved.

The objectives of the ESA program are being integrated into watershed management plans
and other City programs to meet the Portland City Council’s desire to move beyond mere
compliance to actually aiding in species recovery.
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SECTION 1

Introduction

This document presents analytical results from the Source Control Sediment Investigation
for the City of Portland (City) outfalls. The purpose of this investigation is to evaluate
sediment quality during dry weather conditions (July to October of 2002) in the Willamette
River near the City’s stormwater and combined sewer overflow (CSO) outfalls. The

18 outfall locations that were sampled in this investigation are in the initial study area (ISA)
of the Portland Harbor Superfund site. These data will be used for the following purposes:

» Identifying City outfalls that may be serving as conduits for contamination from upland
sources to Willamette River sediment

¢ Identifying potential upland sources of contaminants within the outfall basins
* Guiding source control efforts

This investigation was conducted in anticipation of data needs for evaluations of the
Portland Harbor Superfund site under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA).

Approximately 250 non-City outfalls have been identified that may discharge stormwater
into the Willamette River within the ISA; the City has 20 outfalls'within the ISA that
discharge stormwater. The non-City outfalls are believed to be owned by the Port of
Portland, the state of Oregon, private owners, and other entities. Ownership or operation of
an outfall is not necessarily linked to ownership of land on which the outfall is located.
Citations of land and/or outfall ownership in this report may not be current or accurate.

City stormwater drainage basin boundaries were developed in 2000 as part of a preliminary
evaluation of City stormwater outfalls (CH2M HILL, July 2000; December 2000). Many of
these basin boundaries were re-delineated in 2003. The original delineations were digitally
drawn in a small scale (zoomed out) that provided limited precision, and this resulted in a
rough estimation of boundary lines. Changes in available data, such as storm system maps,
plumbing records, dye testing, and downspout disconnection records, have affected the
basin boundaries. Basin re-delineations were conducted under the assumption that storm
system maps, plumbing records, and downspout disconnection records are correct.

The most significant changes to stormwater drainage basin boundaries occurred in the St.
Johns area. Combined sewer overflow (CSO) separation projects and downspout
disconnection efforts in this area have significantly changed the basin boundaries for
QOutfalls 48, 49, 50, 52, and 53. All five of these outfalls are historical CSOs that have been
fully or partially separated as part of CSO separation projects. In addition to the CSO
separation projects, the City has made a significant effort to disconnect building
downspouts (roof drains) from the City stormwater system (MS54). The disconnection of

1 Eighteen of these outfalls were sampled as part of this investigation; two additionat outfalis {M-1 and 18) were sampied and
reported in the Phase 1 Data Evaluation and Phase 2 Work Planning reports (CH2M HiLL, January 2003) and (CH2M HILL,
November 2003, currently draft), rospectively.
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downspouts in the St. Johns area has contributed to changes in stormwater drainage basin
boundaries. A review of plumbing and downspout disconnection records showed that O
many properties (primarily residences) in these basins remain connected to the combined

sewer system (discharging to the Columbia Boulevard Wastewater Treatment Plant

[CBWTP]) or have roof drains that are disconnected from the City stormwater system (MS4

system). The assumption is that disconnected downspouts discharge to the ground, where

stormwater then infiltrates to soil. It is important to note that some residences in this area

may have roof drains that discharge through a curb outfall, resulting in a stormwater

discharge to the street, which would then enter the combined or stormwater system. This

may be evaluated more thoroughly in future investigations.

Basin drainage boundaries will continue to be revised over time as further analyses are
undertaken and new data become available. For these reasons, the stormwater drainage
basin boundaries should still be considered under revision. Similarly, Environmental
Cleanup Site Information (ECSI) used in this assessment was compiled several years ago
and may not reflect current conditions.? The location of ECSI sites was visually estimated
based on an Oregon Department of Environmental Quality (DEQ) ECSI site data map.
Information related to stormwater permits may also be dated and potentially incomplete or
incorrect.

2 This may ba significant based on the number of changes that have occurred during the past few years. There were 44 ECSI '\ J
sites associated with the Portland Harbor a few years ago; now there are more than 100 sites.

B-2 PDX/023380024.00C
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SECTION 2

Sediment Investigation Field Activities

This section presents a summary of field activities conducted during the investigation of
sediment near City outfalls. Sampling protocols followed the procedures described in the
Work Plan—Source Control Sediment Investigation for the City of Portiand (CH2M HILL,
October 2002a) and in the Work Plan Appendix Field Sampling Plan for Source Control
Sediment Investigation for the City of Portland Outfalls (CH2M HILL, October 2002b).

2.1 Sample Collection

~2.1.1 Sampling Vessels

The following vessels were used for sampling during the investigation:
e Shallow draft, 28-foot-long vessel equipped with a 5-foot-long boom and electric winch
e Shallow draft, 34-foot-long vessel equipped with a 5-foot-long boom and electric winch

¢ Steel frame raft, 12-foot-long vessel with wooden bottom used for collecting sediment
samples with a 0.025-square-meter (m?) van Veen sediment sampler. This vessel allowed
access to areas not accessible by the larger vessels.

2.1.2" Station Positioning

A Trimble GeoExplorer 3 Differential Global Positioning System (DGPS) unit was used to
record each sample location. DGFS is a refinement to the global positioning system (GPS)
that uses land-based radio beacons to transmit position corrections to the GPS receiver, in
which the GPS receiver is used in conjunction with a differential beacon receiver (DBR} and
antenna. The use of DGPS corrections improved the receiver accuracy to within 3 to 10 feet.

Proposed sample locations were loaded into a data dictionary before the sampling event,
allowing for navigation to each point. Sample locations then were adjusted, if necessary, for
site conditions. After sample collection, the location was recorded in the field with the
DGPS unit, stored in a data dictionary, and recorded on the field data sheets. The standard
projection method used during field activities was Horizontal Datum: North American
Datum of 1983 (NAD 83), State Plane Coordinate System, Oregon North Zone. To ensure.
accuracy, sample locations were also measured with a tape measure relative to the outfall
and other sampling points. Vertical positioning of each sample was recorded using a lead
line to determine the sample depth.

Post-processing of the DGPS data was completed using Trimble Pathfinder Office®
software. Post-processing differential correction of the sample positions was completed
using data from the Portland State University Department of Geology base station. The
DGPS positioning accuracy was in the order of £ 3 to 10 feet. Locations were plotted over an
aerial photograph of the outfall location and further refined on the basis of physical

PDX/033380024.DOC 7 B-3
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measurements collected in the field. All outfall locations are shown in Figure 1. Sample
locations are presented in Figures 2 through 19. O

2.1.3 Sampling Equipment and Methods

Surface sediment {upper 15 centimeters [cm]) grab samples were collected using standard
sampling protocols and guidelines as presented in the U.5. Environmental Protection
Agency (EPA) document Methods for Collection, Storage and Manipulation of Sediments for
Chemical and Toxicological Analysis: Technicel Manual (EPA, 2001).

Surface sediment samples were collected in a consistent, repeatable manner. Most samples
were collected with a stainless steel, 0.1-m2, van Veen grab sampler. The sampler was
attached to a winch line with a clevis to prevent twisting during deployment. The sampler
was raised and lowered through the water column at a low rate to ensure the sampler did
not flip over or lose material. When sampling from the smaller work boat or when bottom
conditions necessitated, a smaller, hand-operated, 0.025-m? van Veen grab sampler was
used.

After the full sampler was brought aboard, it was placed on a large, stainless steel sheet.
The access doors on the top of the sampler allowed for visual characterization of the
sediment surface to assess sample acceptability. Before characterization, the overlying water
in the sampler was siphoned off.

Depending on the location of the outfall terminus, some samples were collected from the

in the tidal zone (between the low tide water level and the high tide water level). A stainless

beach {above the high tide water level during the field sampling) and some were collected .
O

steel scoop was used to collect these samples if standard protocols were not possible or
appropriate. '

Before the sediment was removed for chemical analyses, certain parameters and qualitative
environmental cbservations were recorded. The following physical characteristics of
sediment in each of the surface sediment grab samples were described and recorded on
field data sheets:

Sediment texture

Sediment color

Presence

Type

Strength of odors

Grab penetration depth

Degree of leakage or sediment surface disturbance

Any obvious abnormalities, such as wood/shell fragments or large organisms

Field data sheets for each sample are presented in Appendix A.

Sediment material was removed from the top 15 cm of the sampling device using a stainless
steel spoon. Sediment that was in contact with the sides of the sampler was not included.
Large organisms (such as worms and clams) and, when possible, all debris were removed

and noted on the sample log sheet. The sediment was placed into a stainless steel mixing N
bowl for homogenization. In some cases, additional material was required to meet the ./
B4’ PDX/033380024.00C
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sample volume required for analysis; therefore, multiple grabs were collected with the van
Veen sampler and composited. After the sample was thoroughly homogenized, aliquots
were placed in each appropriate laboratory-supplied sample jar.

2.2 Summary of Sediment Sampling Locations

Sediment sample locations focused on nearshore areas in the immediate vicinity of the
outfalls. Sampling patterns were developed at each outfall based on factors such as results
from Phase 1 of the City of Portland Source Control Pilot Project, historical sediment
sampling results, the physical setting of the outfall, and physical characteristics of the river
at each outfall location.

Generally, samples were spaced 50 to 100 feet apart and distributed around the outfall.
Sampling patterns were developed to collect samples within the probable discharge plume
area and at least one sample upstream of the discharge point of each outfall. In some cases,
such as in the Swan Island lagoon, there is no clear upstream flow direction, so historical
data were considered.

At outfalls located with obvious river flow perpendicular to the outfall, the sampling grids
generally consisted of the following:

* One sample at the outfall terminus

* One nearshore sample at the discharge confluence point with the river (if not the same
as above)

* One nearshore upstream sample
» One or two nearshore downstream samples
*  One offshore downstream sample

Nearshore samples were collected at locations approximately 5 feet offshore from the low
tide watermark. H river bottom conditions (for example, rocks or riprap) inhibited sample
collection, the nearshore samples were collected as close to the shoreline as possible.

The offshore sample was collected approximately 50 feet downstream of the discharge
confluence with the river and approximately 50 feet perpendicular to the nearshore sample.
This sample was intended to help define the extent of the presumed depositional plume
and was modified in the field to achieve this goal.

At outfall locations where there was no clear flow pattern (such as in the Swan Island
lagoon and in inlets), sample locations were selected to be inside the presumed depositional
area.

To minimize the potential for cross-contamination between sampling locations at a given
outfall, sediment sampling generally was conducted from downstream to upstream
locations.
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2.3 Laboratory Analysis O

Sediment samples were analyzed for metals, semivolatile organics, organochlorine
pesticides, heavy oil and diesel range hydrocarbons, and polychlorinated biphenyls (PCBs).
Chlorinated herbicides were analyzed at one sample location per outfall, generally adjacent
to or near the outfall. The field sampling coordinator selected this sample location.
Additionally, chlorinated herbicide samples were collected at all four samples in the
vicinity of Outfall 22B; initially one sample was analyzed and the other three were extracted
and held pending results of the initial sample. Based on the detection of 2,4-
dichlorophenoxybutyric acid (2,4-DB) in the first sample, chlorinated herbicides were
analyzed in the other three samples as well.

Conventional parameters, such as percent moisture, sediment particle size, and total
organic carbon (TOC), also were measured. Grain size is used to characterize the physical
characteristics of sediments and can be used to normalize chemical concentrations
according to sediment characteristics.

»,
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SECTION 3

Field Observations

Sediment samples were collected between October 14 and 23, 2002. This section presents a
brief summary of any deviations from the Work Plan and Field Sampling Plan (WP /FSP),
as well as general observations related to each outfall site and associated sediment samples.
Outfall observations are presented in geographic order, moving downstream starting with
outfalls located on the east side of the river followed by those on the west side. The
complete field data sheets, field notes, and site photographs are presented in Appendixes A,
B, and C, respectively.

Weather during the sampling event was generally sunny, with highs in the low 70s
(Fahrenheit) and with no recorded precipitation. Figure D-1 of Appendix D presents the
daily rainfall for Portland, Oregon, from January 1, 2002, through October 31, 2002.

River stage and tidal levels are potentially significant because they can determine whether
samples collected at or above the apparent shoreline, or in erosional channels, were
potentially affected by recent or frequent deposition of Willamette River sediments. These
factors are noted in the following discussions of outfalls. The Willamette River is tidally
influenced throughout Portland Harbor and ¢an fluctuate several feet diurnally. High and
low tidal stages were noted during sampling; low tide levels occurred during the day in
October and were visually noted during sampling, while high tide levels were apparent
from moisture and small debris markers along the shoreline. River stage is determined by
Willamette River flow and water elevations in the Columbia River. River stage in October is
typically at annually low levels. High river stage was assessed qualitatively by depositional
zones for larger logs and debris.

3.1 Outfall S-5
3.1.1 Background

Qutfall Characteristics

Stormwater Qutfall 5-5 (a 36-inch-diameter pipe) is located to the southeast (upstream} of
the Swan Island Shipyard, on the east side of the river at river mile 9.2. At low river stage
the outfall discharge is above the apparent high tide water line, and at high river stage the
high tide water line is above the base of the outfall and river water can back up into the
outfall. The riverbank below the outfall is generally sandy, with few large timbers or
cobbles. The riverbank above the outfall is lined with riprap and scattered with large
timbers. On October 15, 2002 (low river stage), the low tide water line was approximately
100 feet from the base of the outfall and the apparent high tide water line was
approximately 50 feet from the base of the outfall. A deep erosional channel cut through the
sandy bank from the outfall to the apparent high tide water line. The first 50 feet of the
erosional channel was approximately 3 feet deep by 20 feet wide and contained large
cobbles, timbers, and other debris. From the apparent high tide water level to the low tide
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water level, the erosional channel gradually spread out and became less defined and free of
cobbles, timbers, and other debris.

Sediment trend analysis in the river directly adjacent to Outfall 5-5 indicated that the
general sediment trend in the area is “accretion” (that is, more fine grains are deposited
along the transport path than are eroded, with the result that the sediment bed, though
mobile, is accreting) (Geo Sea Consulting Ltd., 2001). The riverbank is generally straight,
without large structures or obvious features that might create localized sediment shoaling
or scouring in the vicinity of the outfall.

Drainage Basin Characteristics

Qutfall S-5 drains approximately 39 acres of land in the Swan Island area and discharges to
the Willamette River. Slightly less than half of the stormwater drainage basin lies within
120 feet of the shoreline, with the remainder located within 500 feet of the shoreline. On the
basis of 2003 estimates, approximately 46 percent of the basin is zoned for industrial land
use, and approximately 35 percent is zoned as an employment district. Rights—of-way are
approximately 9 percent of the basin. No residences are located within this basin.

There are no DEQ ECSI sites located in the drainage basin. There is only one facility within
the basin that has a National Pollutant Discharge Elimination System (NPDES) 1200-Z
permit. City records show no permitted nonstormwater discharges in this basin. The
businesses within the basin include a number of offices, a few restaurants, and some
manufacturing and distributing facilities (CH2M HILL, 2000a).

Characteristics of Sites Adjacent to Outfali

The property immediately adjacent to Outfall 5-5 is used by Freightliner for offices and
parking lots. The City has not identified any non-City outfalls in close proximity to Outfall
S-5; the closest upstream outfall is WP-249, more than 1,200 feet upstream (see Figure 2).

3.1.2 Site Observations

. The following observations were noted at Qutfall 5-5 on October 21, 2002:

» There was no discharge from the outfall.

» A deep (more than 3 feet) erosional channel extended from the outfall terminus to the
high tide mark of the riverbank. The bottom of the outfall pipe was wet and the pipe
appeared to have discharged recently, although there was no indication of recent flow
in the erosional channel.

¢ During the sampling effort, a moderate sheen was observed in the vicinity of the
nearshore, downstream sample S10155050. This sheen developed after sediment in the
area was disturbed. Photograph 4 (Appendix C) shows the sheen. The source of the
sheen was not determined; it was unclear whether the sheen was a result of a
groundwater seep or contamination contained in the sediment.

» Moderate amounts of anthropogenic debris were observed in the erosional channel;
debris included a 5-gallon plastic bucket, glass bottles, and plastic cups.
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Photographs 1 through 5 (Appendix C) were taken at Qutfall -5 during the sediment
investigation.

3.1.3 Sample Observations

Seven sediment samples and one field duplicate were collected in the vicinity of Outfall S-5.
Sample locations are presented in Figure 2. The following is a brief summary of field
observations:

= S101S5010 was collected above the apparent high tide water line in the ercsional channel
directly below the outfall. Moderate amounts of anthropogenic debris, including
Styrofoam®, aluminum foil, white flakes (possibly paint chips), and bolt fragments,
were observed in this sample.

» Two samples were collected from the tidal zone in the erosional channel. 510155020 was
collected at the high tide water line and S101S5030 was collected at the low tide water
line.

¢ Four samples were collected in the river below the low tide water line. SI0155040,
510155050, and 510155060 (upstream) were nearshore samples collected 5 feet from the
low tide water line. SI01S5070 was collected 50 feet offshore from the nearshore sample
S10155050.

e Minor amounts of anthropogenic debris, including brick fragments, paint chips, and
aluminum foil, were observed in the nearshore sample S10155040, which was collected
50 feet downstream of the outfall terminus.

¢ A light oil sheen was observed on the nearshore samples 510155040 and SI01S5060, and
on the offshore sample 510155070. The sheen was a light, discontinuous sheen that
developed on top of the pore water during sample homogenization.

¢ A light oil sheen was observed on the water in the location of the nearshore sample
SI01S5050. The sheen was also present on the sampler; however, no sheen was present
on the sample itself.

3.1.4 Deviations from WP/FSP

Sediment samples at Outfall S-5 were collected in accordance with the WP/ FSP, with the
following exception:

One additional nearshore sample (SI0155040) was collected 100 feet downstream of the
outfall because an oil sheen was observed in the vicinity of the nearshore sample
(510155050), which was collected 50 feet downstream of the outfall.
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3.2 Outfall S-6 O
3.2.1 Background

Outfall Characteristics

Stormwater Outfall 5-6 (a 36-inch-diameter pipe) is located on the east side of the river and
is below a shipyard dock that extends approximately 50 feet into the river and runs along
the northwest side of the shipyard at river mile 8.4. The outfall is located approximately
550 feet from the southwest end of the dock. On October 14, 2002 (low river stage), the
outfall was visible and completely above the water line. Because of the limited amount of
time spent at Qutfall 5-6 during the sediment investigation, no further information is
available on the relative height of the outfall compared with the low tide water line, high
tide water line, or at high river stage.

Sediment trend analysis in the river adjacent to Outfall 5-6 indicated that the general
sediment trend in the area is “mixed case” (that is, the environment undergoes periodic
accretion followed by periodic erosion) (Geo Sea Consulting Ltd., 2001). The riverbank
beneath the shipyard dock is straight, with heavy riprap along its entire length. The dock is
supported by several hundred wood pilings and is about 3,000 feet long. Several rows of
timber pilings run the length of the dock, which may result in localized accretion beneath
the dock. Prop wash from ship activity along the dock may have significant periodic effects
on sediment transport in the area.

Drainage Basin Characteristics ' O

Outfall 5-6 drains approximately 23 acres of land in the Swan Island area and discharges to
the Willamette River. Approximately one-third of the stormwater drainage basin lies within
100 feet of the shoreline, with the remainder located within 500 feet of the shoreline. On the
basis of 2003 estimates, approximately 84 percent of the basin is zoned for industrial land
use, and rights-of-way are approximately 16 percent of the basin. No residences are located
within this basin.

Much of the property in the basin is owned by Cascade General. On the basis of current
information, it is unclear which of the Cascade General tenants discharge to the City
conveyance system and which tenants discharge through private outfalls. However, there
are a number of facilities located within the drainage basin that discharge to the City’s
stormwater system. City records show a 1200-Z NPDES permit and an individual NPDES
permit held by the Port of Portland /Cascade General in this drainage basin. City records
show no permitted nonstormwater discharges in this basin.

There is one DEQ ECSI site located partially within the basin: Swan Island Ship Repair Yard

(Cascade General) (ECSI #271). The Swan Island Ship Repair Yard is listed in DEQ’s ECSI

database as having known or potential contamination, including: paint, heavy metals,

tributyl tin, oil / petroleum hydrocarbons, polynuclear aromatic hydrocarbons {PAHs),

volatile organic compounds (VOCs), phthalates, pentachlorophenol (PCP), PCBs, and

asbestos. The businesses within the basin primarily conduct ship repair activities. There are

also some offices and some manufacturing and distributing facilities in the basin 7
(CH2M HILL, 2000a). O
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Characteristics of Sites Adjacent to Qutfall

Cascade General owns property adjacent to Outfall 5-6 on which shipbuilding and repair
are the primary activities. These activities include over-water operations and have the
potential to release metals, PAHs, phthalates, butyl tins, and PCBs. The Swan Island
Shipyard site (ECSI #271) has been cited by DEQ as having potential problems with paint,
heavy metals, tributyl tin, oil/petroleum hydrocarbons, PAHs, and arsenic.

The City has not identified any non-City outfalls in close proximity to Outfall S-6. The
closest outfalls are assigned to Cascade General, although various tenants may contribute to
the total discharge. Designation for these adjacent owner/occupant outfalls is as follows
(see Figure 3).

*  WP-156: Cascade General (480 feet downstream of Qutfall S-6)
»  WP-157: Cascade General (350 feet downstream of Outfall 5-6)
+  WP-158: Cascade General (650 feet upstream of Outfall 5-6)

3.2.2 Site Observations
The following observations were noted at Outfall 5-6 on October 14, 2002:

¢ The outfall is below a shipyard dock that extends approximately 50 feet into the river
and runs along the northwest side of the shipyard. The dock is supported by several
hundred wood pilings.

» There was no discharge observed from the cutfall terminus. The outfall was viewed
from 50 feet away because access was blocked by shipyard dock pilings. The field team
did not have time to view the outfall from the bank because of the early arrival of a
large ship.

3.2.3 Sample Observations

One sediment sample (510106010) was collected in the vicinity of Qutfall 5-6. The sample
location is presented in Figure 3. The following is a brief summary of field observations:

* The surface sediment at this location was very soft silt. The 0.025-m? Van Veen sampler
was used to collected this sample because the weight of the 0.1-m? Van Veen sampler
resulted in sediment extruding from the sampler’s doors, which is an indication that the
sampler penetrated deeper than normal and that the exact depth of the sample '
collection could not be determined.

* No anthropogenic debris was observed in the sample.

3.2.4 Deviations from WP/FSP

This outfall is located at the Swan Island Shipyard. The shipyard was contacted prior to the
start of the field investigation. The field team was informed that a U.S. Navy ship would
arrive on October 15, 2002, and be docked in front of Qutfall 5-6 for a minimum of 1 month.
The ship arrived 1 day early on October 14, 2002, before the completion of the field
investgation at OQutfall 5-6, and was docked for the remainder of the field investigation.
The shipyard confirmed that the ship would remain docked for a minimum of 1 month.
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Sediment samples at Outfall 5-6 were collected in accordance with the WP /FSP with the
following exceptions:

¢ Only one sample was collected in the vicinity of Outfall 5-6.
» No photographs were taken at the outfall.
e The GPS coordinates of the outfall terminus were not collected.

3.3 OQutfall S-1
3.3.1 Background

Qutfall Characteristics

Stormwater Qutfall 5-1 (a 36-inch-diameter pipe} is located on the southwest side of the
Swan Island lagoon beneath a shipyard dock. OQutfall 5-1 is located approximately 350 feet
from the southeast end of the dock. The outfall was not visible during the sediment
investigation because a large ship was docked at the shipyard pier. As a result of this
limited access, further information is not currently available on the relative height of the
outfall compared with high and low river stage.

Sediment trend analysis in the lagoon adjacent to Outfall S-1 indicated that the general
sediment trend in the area is “total deposition I” (that is, the sediment bed is not mobile and
is a zone of accretion) (Geo Sea Consulting Ltd., 2001). The riverbank beneath the shipyard
dock is straight, with heavy riprap along its entire length. The dock is supported by several
hundred wood pilings and is about 2,000 feet long. Several rows of timber pilings run the
length of the pier, which may result in localized accretion beneath the dock. Prop wash
from ship activity along the dock may have significant effects on sediment transport in the
area.

Drainage Basin Characteristics

Outfall 5-1 drains approximately 25 acres of land in the Swan Island area and discharges to
the Swan Island lagoon. The entire stormwater drainage basin lies within 250 feet of the
shoreline (lagoon side). On the basis of 2003 estimates, approximately 96 percent of the
basin is zoned for industrial land use, and rights-of-way are approximately 4 percent of the
basin. No residences are located within this basin.

The businesses within the basin primarily conduct shipping and transportation activities.
Much of the property in the basin is cowned by Cascade General. On the basis of current
information, it is unclear which of the Cascade General tenants discharge to the City
conveyance system and which tenants discharge through private outfalls. However, there
are a number of facilities located within the drainage basin that discharge to the City’s
stormwater system. NPDES permits listed for this drainage basin include a 1200-Z and an
individual permit, both held by Cascade General. City records show no permitted
nonstormwater discharges in this basin.

There is one DEQ ECSI site located within the basin: Swan Island Ship Repair Yard
(Cascade General) (ECSI #271). The Swan Island Ship Repair Yard is listed in DEQ’s ECSI
database as having known or potential contamination, including: paint, heavy metals,
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tributyl tin, oil/petroleurn hydrocarbons, PAHs, VOCs, phthalates, PCP, PCBs, and
asbestos.

Characteristics of Sites Adjacent to Outfall

Cascade General owns property adjacent to Outfall 5-1. Shipbuilding and repair are the
primary activities conducted on the property. These activities have the potential to release
metals, PAHSs, phthalates, butyl tins, and PCBs (CH2M HILL, 2000a).

The City has identified a number of non-City outfalls along the shoreline adjacent to Qutfall
S-1. These outfalls are assigned to the Port of Portland, although various tenants may
contribute to the Port’s total discharge. Within 200 feet of Outfall 5-1 (see Figure 4), the
following outfalls have been identified. Designation for these adjacent owner/occupant
outfalls is noted as follows:

* WP-48: Port of Poriland (190 feet northwest, toward mouth of lagoon)
e  WP-47: Port of Portland (60 feet southeast, toward head of lagoon)
e  WP-46: Port of Portland (140 feet southeast, toward head of lagoon)

3.3.2 Site Observations

Outfall S-1 could not be accessed because a large ship was docked directly in front of the
outfall. The outfall location is shown in Figure 4.

3.3.3 Sample Observations
No samples were collected at Outfall 5-1.

3.3.4 Deviations from WP/FSP

The shipyard was contacted before the field investigation began. The CH2M HILL field
team did not know the exact location of Outfall S-1 but was informed that a ship may be
docked in front of the outfall. During field work, the field team confirmed that Outfall 5-1
could not be accessed because a large ship (The Global Sentinel) was docked directly in front
of the apparent location of the outfall. The shipyard informed the field team that the ship
would remain docked indefinitely. Deviations from the WP /FSP included:

* No samples were collected at the outfall.
= No photographs were taken at the outfall.
* The GPS coordinates of the outfall terminus were not collected.

3.4 Outfall S-2
3.4.1 Background

Qutfall Characteristics

Stormwater Outfall 5-2 (a 36-inch-diameter pipe) is located in the southwestern corner of
the Swan Island lagoon. At low river stage the outfall is above the apparent high tide water
line, and at high river stage the high tide water line is above the base of the outfall and river
water may back up into the outfall. The riverbank below the outfall is generally sandy,
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while the riverbank above the outfall is lined with riprap, vegetated with trees, and
scattered with large timbers. On October 14, 2002 (low river stage), the low tide water line
was approximately 85 feet from the base of the outfall and the apparent high tide water line
reached the base of the outfall terminus but was approximately 2 vertical feet below the
outfall pipe. A shallow erosional channel cut through the sandy bank was evident from the
base of the outfall to the low tide water line. The first 25 feet of the erosional channel was
approximately 2 feet deep by 5 feet wide and lined with large cobbles, timbers, and other
debris. Twenty-five feet from the outfall, the channel narrowed to approximately 2 feet
wide and 1 foot deep and became free of cobbles, timbers, and other debris.

Sediment trend analysis in the lagoon adjacent to Outfall 5-2 indicated that the general
sediment trend in the area is “total deposition I” (that is, the sediment bed is not mobile and
is a zone of accretion) (Geo Sea Consulting Ltd., 2001). Four rows of pilings are located

100 feet to the northwest of the outfall, extend approximately 50 feet into the lagoon, and
run along the bank; these pilings may create localized sediment shoaling or scouring in this
area.

Drainage Basin Characteristics

Outfall 5-2 drains approximately 27 acres of land in the Swan Island area and discharges at
the head of Swan Island lagoon. Approximately one-third of the stormwater drainage basin
lies within 150 feet of the shoreline (lagoon side), with the remainder of the basin within 250
feet of the shoreline (lagoon side). On the basis of 2003 estimates, approximately 78 percent
of the basin is zoned for industrial land use and rights-of-way are approximately 22 percent
of the basin. No residences are located within this basin. The industries within the basin
include a number of distribution facilities and a few offices, storage, transportation, and
manufacturing facilities (CH2M HILL, 2000a). :

Properties located within the basin but nearest to the lagoon side of Swan Island are
industrial. Some of these properties discharge stormwater directly to the river. However,
the majority of the commercial and industrial facilities within the basin discharge to the
City’s stormwater system. There were no NPDES permits listed for this drainage basin, and
City records show no permitted nonstormwater discharges associated with the basin.

There are two DEQ ECSI sites located within the basin: Automatic Vending (ECSI #1430)
and Crosby & Overton (ECSI #877). Automatic Vending is listed in DEQ’s ECSI database as
having known or potential total petroleum hydrocarbon (TPH) contamination. Crosby &
Overton is listed in DEQ’s ECSI database as having known or potential PCB contamination.

Characteristics of Sites Adjacent to Outfall

A reconnaissance by the City in 2000 determined that there was no tenant on the property
immediately adjacent to Outfall 5-2. Freightliner had recently acquired the property
approximately 100 feet northwest of the outfall. The City has identified six non-City outfalls
between 180 and 470 feet northwest of Qutfall S-2, towards the mouth of the lagoon (see
Figure 5). Designation for these adjacent owner/occupant outfalls is noted as follows:

s  WP-30: Port of Portland
*»  WP-250: Freightliner
e  WP-251: Freightliner
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WP-252: Freightliner

WP-253: Freightliner

WP-254: Freightliner

3.4.2 Site Observations
The following observations were noted at Outfall S-2 on October 14, 2002:

No observations of flow were recorded during the field investigation.

A shallow (1 foot) erosional channel extended from the outfall to the low tde mark of
the riverbank (see Photograph 6 in Appendix C).

Large amounts of anthropogenic debris and wood were observed around the outfall
(see Photograph 6 in Appendix C). Debris included truck tires, large chunks of
Styrofoam, and plastic bags.

3.4.3 Sample Observations

Five sediment samples were collected in the vicinity of Outfall S-2. Sample locations are
presented in Figure 5. The following is a brief summary of field observations:

Two samples were collected from the erosional channel within the tidal zone.
510152010 was collected below the apparent high tide water line, and SI0152020 was
collected at the low tide water line.

S10152030, S10152040, and SI01S2050 were nearshore samples collected below the low
tide water line.

A small amount of anthropogenic debris, including a candy wrapper and plastic tie
wrap, was observed in sample 510152050, which was collected 100 feet northeast of the
outfall discharge confluence with the river.

A small piece of duct tape was observed in sample 510152040, which was collected
100 feet northwest of the outfall discharge confluence with the river. This sample
location was adjacent to three non-City outfalls.

Sediment collected in the ercsional channel (510152010 and S10152020) and directly
offshore of the outfall (SI0152030) was a coarse, well-graded sand with little or no fines
and varying amounts of pea-sized gravel. Sediment collected 100 feet northeast of the
outfall discharge confluence with the river was a fine to medium, well-graded sand with
little or no fines. Sediment collected 100 feet northwest of the outfall discharge
confluence with the river was a coarse, well-graded sand with a thin silt layer on the
surface.

3.4.4 Deviations from WP/FSP

Sediment samples at Cutfall S-2 were collected in accordance with the WP /FSP. There were
no deviations.
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feet. However, the measured distance was confirmed to be 97 feet, which is consistent
with the WP /FSP,

3.5 Outfall M-3
3.5.1 Background

* The field team initially estimated the distance between 510152040 and SI0152030 to be 75 O

Qutfall Characteristics

Stormwater Qutfall M-3 (a 60-inch-diameter pipe) is located in the southeastern corner of
the Swan Island lagoon. At low and high river stage, the outfall discharge is below the low
tide water line and river water may back up into the outfall. Riprap has been placed along
both sides of the outfall pipe, as shown in Photograph 8 (Appendix C). Outside of the
riprap zone, the bank is generally sandy with a gentle slope. On October 15, 2002 (low river
stage), the outfall was partially submerged at low tide and appeared to be % submerged at
the apparent high tide water line.

Sediment trend analysis in the lagoon adjacent to Outfall M-3 indicated that the general

sediment trend in the area is “total deposition I” (that is, the sediment bed is not mobile and

is a zone of accretion) (Geo Sea Consulting Ltd., 2001}. The riverbank is generally sandy and

bends at a right angle at the outfall location. There is a small public boat launch 100 feet to

the south of the outfall, with a pier that extends approximately 50 feet into the lagoon. Prop

wash from boat activity along the dock may have significant effects on sediment transport

in the area. ' O

Drainage Basin Characteristics

The stormwater drainage basin served by Outfall M-3 was originally estimated to be
approximately 106 acres of land. This basin was re-delineated in 2003 and is now estimated
to be 111 acres. A small portion of the basin lies within approximately 100 feet of the
shoreline (lagoon side), with the majority of the basin more than 500 feet from the shoreline
(lagoon side}). On the basis of 2003 estimates, approximately 72 percent of the basin is zoned
for industrial land use, and approximately 14 percent is zoned as an employment district.
Rights-of-way are approximately 14 percent of the basin. No residences are located within
this basin. The industries within the basin include a number of manufacturing, processing,
and distribution facilities and a few offices, restaurants, gas stations, and service facilities
(CH2M HILL, 2000a).

Properties located within the basin but nearest to the shoreline are a combination of vacant
properties and industrial properties. In the basin, there are four facilities with 1200-Z
NPDES permits and one facility with a 100-] permit (cooling water discharge). There are
two DEQ ECSI sites located within the basin: Fred Meyer (ECSI #44) and Freightliner (ECSI
#115). Fred Meyer is listed in DEQ’s ECSI database as having known or potential
contamination, including: PCBs, organic solvents, phenols, 1,2-dichlorobenzene, bis-2-ethyl-
hexyl phthalate, furans, and dioxins. Freightliner is listed in DEQ’s ECSI database as having
known or potential contamination, including: toluene, ethylbenzene, xylene, cis-1,2-
dichloroethene, vinyl chloride, and other solvent/thinner constituents.

)
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Characteristics of Sites Adjacent to Qutfall

At the time of the City’s site reconnaissance (2000), there was no tenant on the property
immediately adjacent to Outfall M-3. A public boat ramp and dock are located just south
(approximately 100 feet) of the outfall. There is one DEQ ECSI site located directly north of
Outfall M-3: Island Holdings, Inc. (ECSI #260). Island Holdings, Inc., is listed in DEQ’s ECSI
database as having known or potential arsenic, chromium, PCB, 2,4-D, and other pesticide
contamination. The Island Holdings site is located on property currently occupied by NW
Paper Box.

The City has identified one non-City outfall approximately 100 feet north of Outfall M-3
(see Figure 6). Designation for this adjacent owner/occupant outfall is as follows: -

*  WP-16: NW Paper Box Manufacturing

This outfall discharges at the top of the sloped shoreline and drains overland, ultimately
discharging to the Swan Island lagoon close to Qutfall M-3.

3.5.2 Site Observations
The following observations were noted at Outfall M-3 on October 14, 2002:

» No evidence of discharge was observed; however, the outfall terminus was partially
submerged during the entire sampling effort. '

¢ A clear erosional channel was observed at private outfall WP-16, which is located about
100 feet up the riverbank from Outfall M-3. This channel extended from WP-16 to the
apparent river high water line on the riverbank, although there was no indication of
recent flow.

Photographs 8 throﬁgh 10 (Appendix C) were taken at Outfall M-3 during the sediment
investigation.
3.5.3 Sample Observations

Five sediment samples were collected in the vicinity of Outfall M-3. Sample locations are
presented in Figure 6. The following is a brief summary of field observations:

* S5I01M3010 was collected from the erosional channel directly below private outfall
‘ WP-16 above the high tide water line.

» Four samples were collected below the low tide water line. SI01M3020 was a nearshore
sample collected 10 feet from the outfall. SI01M3030, SI01M3040, and SI01M3050 were
offshore samples collected approximately 50 feet from the low tide water line.

" » A small amount of anthropogenic debris, including glass and cigarette butts, was
observed in sample SI01M3010, which was collected directly below private outfall
WP-16. :

* A minor sheen developed on the water surface following the collection of sample
SI01M3020, which was located 10 feet from the outfall.
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* A small amount of anthropogenic debris was observed in the three offshore samples—
SI01M3030, SI01M3040, and SI01M3050. Debris included a cigarette butt, a 1-inch piece
of clear tape, fishing line, a lead weight, a rubber worm, and a 2-inch-long metal
shaving.

)

e Fecal matter (possibly animal waste) was observed on the surface of sample SI01M3040
(see Photograph 10 in Appendix C).

3.5.4 Deviations from WP/FSP

Sediment samples at Qutfall M-3 were collected in accordance with the WP/ FSP. There
were no deviatons.

3.6 OQutfall M-2

3.6.1 Background

Outfalt Characteristics

Stormwater Outfall M-2 (a 60-inch-diameter pipe) is located on the east side of the Swan

Island lagoon. At low river stage, the outfall discharge is above the apparent high tide water

line. At high river stage, the high tide water line is above the cutfall discharge and river

water may back up into the outfall. At low river stage, OQutfall M-2 discharges into a large

plunge pool approximately 4 feet below the outfall. On October 15, 2002 (low river stage),

the low tide water line was observed to be approximately 20 feet from the outfall and the O
apparent high tide water line extended to the base approximately 3 vertical feet below the A
outfall. The riverbank, including the plunge pool, was composed of a stiff silt. At low tide

the pool beneath the outfall drained to the river via a short narrow channel cut through the

stiff silt riverbank. '

Sediment trend analysis in the lagoon adjacent to Outfall M-2 indicated that the general
sediment trend in the area is “mixed case” that is, the environment undergoes periodic
accretion followed by periodic erosion) (Geo Sea Consulting Ltd., 2001). The predicted
outfall discharge plume area is sheltered from flow in the main channel of the lagoon by a
large pier and boat dock. The pier is located 100 feet to the southeast and extends
approximately 50 feet into the lagoon to a deck that runs parallel to the shoreline for
approximately 700 feet and is supported by multiple timber pilings. These pilings may
create localized sediment shoaling or scouring in this area. During the sediment
investigation, conduits for a large dredge were docked along the dock. Prop wash from
periodic boat activity associated with the dock and dredge may locally affect sediment
adjacent to the outfall.

Drainage Basin Characteristics

Outfall M-2 drains approximately 118 acres of land in the Swan Island area and discharges

to the Swan Island lagoon. The stormwater drainage basin lies within 500 feet of the

shoreline (Jlagoon side). On the basis of 2003 estimates, 83.5 percent of the basin is zoned for

industrial land use, and 0.5 percent is zoned as rural open space. Rights-of-way are

16 percent of the basin. No residences are located within this basin. The industries within O
-~
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the basin include a number of manufacturing, distribution, and transportation facilities and
a few offices, a laboratory, and retail distributors (CH2M HILL, 2000a).

Properties located within the basin but nearest to the shoreline are a combination of
commercial properties, industrial properties, and rights-of-way. A few of the properties
located on the southwestern edge of the basin are only partially in the basin. Some of these
properties also discharge directly to the river. There are four facilities within the basin with
1200-Z NPDES permits. City records show no permitted nonstormwater discharges in the
basin. In addition, site drainage goes to a dry well at one facility. There is one DEQ ECSI site
located within the basin: GI Trucking (ECSI #1840). GI Trucking is listed in DEQ’s ECSI
database as having known or potential diesel and bunker fuel contamination.

- Characteristics of Sites Adjacent to Qutfall

In 1999, Eastern Oregon Fast Freight and Interior Motor Freight were located on the
property adjacent to Outfall M-2. Both of these facilities were transportation companies
(CH2M HILL, 2000a).

There is one DEQ ECSI site located adjacent to the southwest edge of the basin: Island
Holdings Inc. (ECSI #260). Island Holdings Inc. is listed in DEQ’s ECSI database as having
known or potential contamination, including: chromium, arsenic, PCBs, 2,4-D, and other
pesticides. The Island Holdings site is located on property currently occupied by NW Paper
Box.

The City has identified five non-City outfalls within approximately 230 feet of Outfall M-2
(see Figure 7). On the basis of information compiled in 1999, the designation for these
adjacent owner/occupant outfalls is as follows:

WP-68: Eastern Oregon Fast Freight (northwest, towards mouth of lagoon)
WP-72: Dallas & Mavis/Foster Farm (northwest, towards mouth of lagoon)
WP-73: Dallas & Mavis/Foster Farm (northwest, towards mouth of lagoon)
WP-74: Dallas & Mavis/Foster Farm (northwest, towards mouth of lagoon)
WP-185: Eastern Oregon Fast Freight (southeast, towards head of lagoon}

3.6.2 Site Observations
The following obsg;vaﬁons were noted at Qutfall M-2 on October 15, 2002:

= Flow from the-outfall was approximately 50 gpm and was clear (see Photograph 11 in
Appendix C). However, because City records show no permitted nonstormwater
discharges (based on 1999 data) in the basin, the source of this dry-weather flow is
unknown.

¢ Flow from the outfall discharged into a large plunge pool located beneath the outfall.
Water in the pool was reddish brown, possibly because of iron-oxidizing bacteria.
A minor sheen was observed at the edges of the pool where disturbance from the
discharge was minimal (see Photographs 11 and 12 in Appendix C).

* A l-millimeter (mm)-thick layer of reddish brown silt was observed in the outfall pipe
and plunge pool beneath the outfall terminus.
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¢ A moderate, discontinuous sheen was observed 50 feet offshore in the vicinity of sample
SIM20130. The source of the sheen was undetermined, but it may have been associated O
with old creosote-treated pilings that supported a large dock in the area (see Figure 7). B
A direct correlation of the sheen to the piling could not be made; however, there was no
other obvious source of the sheen in the area. Docks and moorage in this area create the
potential for over-water work and releases of contaminants.

Photographs 11 through 13 (Appendix C) were taken at Outfall M-2 during the sediment

investigation.

3.6.3 Sample Observations

Five sedirnent samples, one field duplicate, and one equipment blank were collected in the
vicinity of Cutfall M-2. Sample locations are presented in Figure 7. The following is a brief
summary of field observations:

» One sample was collected from above the low tide water line. SI01M2010 was collected
approximately 5 feet from the outfall in the plunge pool below the outfall.

» Four samples and one duplicate sample were collected in the river below the low tide
water line. SI01M2020, SI01M2040, and SI0IM2050 were nearshore samples collected
approximately 5 feet from the low tide water line. SI01M2030 and field duplicate sample
SI01M2031 were offshore samples collected approximately 50 feet from the low tide
water line.

s Sediment along the shore was hard and limited penetration of the van Veen grab : O
sampler to 5 to 10 cm.

* A small amount 5f anthropogenic debris, including two small pieces of rubber and a
2-inch piece of plastic (apparently from a car taillight), was observed in samples
collected close to the outfall.

3.6.4 Deviations from WP/FSP

Sediment samples at OQutfall M-2 were collected in accordance with the WP /FSP, with the
following exceptions:

¢ Because of the hard sediments located at the outfall terminus and along the shoreline,
penetration of the van Veen grab sampler was limited to 5 to 10 centimeters at shoreline
sample locations.

3.7 Outfall M-1

This outfall was not sampled as part of this investigation. Instead, this outfall was sampled
as part of the Source Control Pilot Project. Results of this investigation are included in Phase
1 Data Evaluation Report and Phase 2 Work Planning for City of Portland Outfall M-1 (CH2M
HILL, January 2003).
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3.8 Outfall 48
3.8.1 Background

Qutfall Characteristics

Stormwater Qutfall 48 (a 30-inch-diameter pipe) is located on the east side of the river in the
upstream corner of the McCormick & Baxter Creosoting cove. The outfall is approximately
500 feet from the main river channel. At low river stage the outfall discharge is above the
apparent high tide water line, and at high river stage the high tide water line is above the
outfall discharge and river water may back up into the outfall.

Large timbers and other debris tend to accumulate on the riverbank in this area (see
Photograph 16). On October 16, 2002 (low river stage), a large amount of timbers and other
debris was observed on the riverbank in the vicinity of this outfall. Additicnally, sand and
other debris had settled in and around the outfall pipe, indicating that at high river stage
the water line is above the outfall pipe, allowing water to back into the outfall, and that
significant accretion may occur in the outfall pipe and riverbank during these times. The -
low tide water line was approximately 120 feet from the cutfall and the apparent high tide
water line was approximately 70 feet from the outfall. The riverbank below the apparent
river high water line is sandy and nonvegetated. Above the apparent high water line the
bank is sandy and covered with small shrubs, trees, and blackberry vines.

Sediment trend analysis in the river adjacent to Outfall 48 indicated that the general
sediment trend in the area is “accretion” (that is, sediment becomes finer in the direction of
transport; however, more fine grains are deposited along the transport path than are
eroded, with the result that the bed, though mobile, is accreting) (Geo Sea Consulting Lid.,
2001). On a smaller scale, the upstream section of the McCormick & Baxter cove is believed
to be subject to back eddies from the main stem, where floating material from upstream and
fine sediment within the cove are deposited. This is supported by the accumulation of
woody debris in this area and the fine-grained material, as suggested by the relatively high
values for total organic carbon found near the high water mark {(Sample 510148010). The
probable Outfall 48 discharge plume area is sheltered by the cove from flow in the main
river channel. Several rows of timber pilings extend 500 feet into the river and separate the
cove from the main river channel. These pilings may create localized sediment shoaling in

- the area adjacent to the outfall.

Drainage Basin Characteristics

Outfall 48 is a historical CSO; the basin was fully separated in 1997 as part of the Fiske Basin
Separation Project. Stormwater from the basin is treated at the Fiske stormwater treatment
facility before being discharged back to the City stormwater system (MS4) above Outfall 48.
The stormwater drainage basin served by this outfall was originally estimated to be 19

_ acres. This basin was re-delineated in September 2003 on the basis of a review of plumbing

- and downspout disconnection records, as discussed in Section 1 of this report. This review
showed that many properties (primarily residences) within the basin either remain
connected to the combined sewer system {discharging to the CBWTP) or have roof drains
that are disconnected from the City stormwater system or combined system and discharge
onto the ground. On the basis of this review, the basin boundary was re-delineated to
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include only right-of-way runoff from this area. Accordingly, the stormwater drainage
basin served by this outfall is now estimatecl to be 6 acres, with 100 percent of the basin O
being right-of-way. Future analysis of individual properties within the basin could result in

additional changes to the basin boundary.

Characteristics of Sites Adjacent to Outfall

Outfall 48 is located on the southern edge of the former McCormick & Baxter Creosotmg
Co. site and the northern edge of Triangle Park-North Portland Yard. The McCormick &
Baxter site is an ECSI site and a Superfund site; the company conducted wood treating
processes. McCormick & Baxter Creosoting Co. is listed in DEQ’s ECSI database (ECSI #74)
as having known or potential contamination, including: PCP, creosote, copper, chromium,
oil, PAHs, arsenic, and dioxins. Triangle Park (also known as Riedel Environmental
Services) is an ECSI site as well; the site has been used as a historical lumber yard, electrical
power generation station, petroleum pipeline, fuel storage and dispensing site, ironworks,
shipbuilding and sandblasting area, transformer storage and cleaning area, and regulated
hazardous waste storage area. Triangle Park-North Portland Yard is listed in DEQ}'s ECSI
database (ECSI #277) as having known or potential contamination, including: PCBs, toxic
metals (arsenic, barium, chromium, copper, lead, nickel, and zinc), PAHs, TPH, PCP,
dioxins, methylene chloride, and asbestos.

There is a third DEQ ECSI site in the vicinity of the basin: a diesel release on N. Edgewater
St. (ECSI #1345). The diesel release on N. Edgewater St. is listed in DEQ's ECSI database as
having known or potential hydrocarbon fuel contamination.

Arsenic, chromium, and copper were detected at elevated levels in Willamette River O
sediments near Qutfall 48. These are not contaminants that are typically expected in

stormwater runoff from transportation. Elevated levels of these contaminants have been

detected at McCormick & Baxter and Triangle Park-North Portland Yard.

¢ The City has not identified any non-City outfalls in the vicinity of Outfall 48; the closest
outfall is 400 feet downstream and is the abandoned McCormick & Baxter WP-197
outfall (see Figure 8).

3.8.2 Site Observations
The following observations were noted at Outfall 48 on October 16, 2002:

* There was no discharge from the outfall.

¢ The outfall terminus was approximately 120 feet from the low tide water mark on the
riverbank. There was no clear evidence of an erosional channel between the outfall
terminus and the river, and no indication of recent discharge from the outfall.

» A large amount of driftwood was noted in the area surrounding the outfall terminus,
including charred wood debris. This charred wood appeared to be from fires on the
beach, not from the outfall discharge.

* A significant amount of sand had accumulated in and around the outfall (see ,
Photograph 14), apparently from Willamette River deposition during high river stages. /‘)
N
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Photographs 14 through 16 (Appendix C) were taken at Outfall 48 during the sediment
investigation. '

3.8.3 Sample Observations

Six shallow (less than 15 cm) sediment samples were collected in the vicinity of Outfall 48.
Sample locations are presented in Figure 8. The following is a brief summary of field
observations:

» Two samples were collected above the apparent high tide water line. 510148010 was
collected 18 feet from the outfall, and SI0148020 was collected 70 feet from the outfall.
Both samples were collected in the presumed discharge pathway, although no clear
channel was present.

e Four samples were collected in the river below the low tide water line. 510148030,
510148040, and SI0148050 were collected nearshore approximately 5 feet from the low
tide water line. 510148060 was an offshore sample collected approximately 55 feet from
the low tide water line.

* Anthropogenic debris was not observed in any of the samples collected in the vicinity of
Outfall 48.

» Charred wood was observed in samples collected above the high tide water line
(510148010 and 510148020).

3.8.4 Deviations from WP/FSP

Sediment samples at Qutfall 48 were collected in accordance with the WP /FSP, with the
following exception:

* One additional sample (S10148060) was collected 50 feet from the shoreline. This sample
was collected because there was no clear indication where discharge from the outfall
entered the river.

3.9 OQutfall 49
3.9.1 Background

Outfall Characteristics

Stormwater Outfall 49 (an 18-inch-diameter pipe) is located on the east side of the river. At
low river stage the outfall discharge is above the apparent high tide water line, and at high
river stage the high tide water line is above the base of the outfall and river water may back
up into the outfall. The riverbank in the vicinity of the outfall is sandy, with cobbles and
gravel. On October 17, 2002 (low river stage), the lJow tide water line was approximately

30 feet from the outfall and the high tide water line was approximately 20 feet from the base
of the outfall.

Sediment trend analysis in the river directly adjacent to Outfall 49 indicated that the general
sediment trend in the area is “dynamic equilibrium” (that is, there is a grain-by-grain
replacement, without accumulation, along the transport path) (Geo Sea Consulting Ltd.,
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the bank and into the river (some of the pilings are within a few feet of the outfall). The
rows of pilings extend approximately 50 feet into the river and may have supported an old
pier that ran along the riverbank above Outfall 49. These pilings may create localized
sediment shoaling or scouring in the vicinity of the outfall.

2001}). The riverbank is generally straight, with several rows of timber pilings running along O

Drainage Basin Characteristics

Outfall 49 is a historical CSO; the basin was fully separated in 1997 as part of the St. Johns
Basin Separation Project. Stormwater from the basin is treated at the Richunond stormwater
treatment facility before being discharged back to the City stormwater system (MS54) above
Outfall 49. The stormwater drainage basin served by this outfall was originally estimated to
be 64 acres. This basin was re-delineated in September 2003 on the basis of a review of
plumbing and downspout disconnection records, as discussed in Section 1 of this report.
This review showed that many properties (primarily residences) within the basin either
remain connected to the combined sewer system (discharging to the CBWTP) or have roof
drains that are disconnected from the City stormwater system or combined system and
discharge onto the ground. In addition, areas along the basin boundary that are believed to
be pervious were not included in the basin. On the basis of review of individual properties
near the basin boundary, the stormwater drainage basin served by this cutfall is now
estimated to be 45 acres. Future analysis of individual properties within the basin could
result in further changes to the basin boundary.

On the basis of 2003 estimates, approximately 6 percent of the basin is zoned cormmercial,

approximately 4 percent is zoned as an employment district, approximately 14 percent is /)
zoned high-density residential, and approximately 34 percent is zoned low-density .
residential. Rights-of-way are approximately 42 percent of the basin.

Properties located within the basin but nearest the shoreline are a combination of residential
properties and rights-of-way. There are no DEQ ECSI sites located within the basin. Accord-
ing to City records, there are no facilities with permitted stormwater or nonstormwater
discharges.

Characteristics of Sites Adjacent to Quitfall

Willamette Cove (ECSI #2066) is located along the shoreline upstream from stormwater
drainage basin 49. The site was formerly used as a lumber mill, plywood mill, barrel
manufacturer, and a shipbuilding/repair facility. Although past industrial on-site activities
are believed to be likely sources of soil, groundwater and sediment contamination, it is
suspected that contamination from the adjacent McCormick & Baxter site (ECSI #74) has
affected sediments (and potentially groundwater) at the Willamette Cove site. The shoreline
surrounding Qutfall 49 is currently vacant and mostly vegetated.

The City has identified two non-City outfalls within 500 feet of OQutfall 49 (see Figure 9).
Designation for these adjacent owner/occupant outfalls is noted as follows:

»  WP-190: Metro (approximately 450 feet upstream of Outfall 49)
s  WP-189: Metro (approximately 150 feet downstream of Outfall 49)
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3.9.2 Site Observations
The following observations were noted at Qutfall 49 on October 17, 2002:

¢ There was no discharge from the outfall.

+ The outfall terminus is approximately 30 feet from the low tide water mark on the
riverbank. There was no clear evidence of an erosional channel between the outfall
terminus and the river, and no indication of recent discharge from the outfall.

Photographs 17 through 20 (Appendix C) were taken at Outfall 49 during the sediment
investigation. :

3.9.3 Sample Observations

Six shailow (less than 15 cm) sediment samples, one field duplicate, and one equipment
blank were collected in the vicinity of Outfall 49. Sample locations are presented in Figure 9.
The following is a brief summary of field observations:

* One sample and one field duplicate were collected on the riverbank above the apparent
high tide water line. 510149010 and SI0149011 were collected 6 feet from the outfall in
the predicted discharge flow path.

» Five samples were collected in the river below the low tide water line. 510149020,
510149030, 510149040, and 510149060 were nearshore samples collected approximately
5 feet from the low tide water line. 510149060 was collected upriver of the expected
discharge point to the river. 510149050 was an offshore sample collected approximately
60 feet from the low tide water line.

* Anthropogenic debris was not observed in any of the nearshore samples, but a small
piece of white plastic was observed in offshore sample 510149050.

3.9.4 Deviations from WP/FSP

Sediment samples at Outfall 49 were collected in accordance with the WP /FSP. There were
no deviations.

3.10 Outfall 50
3.10.1 Background

Qutfall Characteristics

Outfall 50 (a 30-inch-diameter pipe} is located on the east side of the river just upstream of
the 5t. Johns Bridge and adjacent to the City of Portland Water Pollution Control Lab. At
low river stage the outfall discharge is above the high tide water line, and at high river stage
the outfall discharge is below the high tide water line and river water may back up into the
outfall. The riverbank below the outfall is gravelly sand with scattered boulders. The
riverbank above the outfall is lined with riprap and sparsely vegetated with small trees and
shrubs. On October 18, 2002 (low river stage), the low tide water line was approximately

60 feet from the outfall and the apparent high tide water line was approximately 20 feet
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from the outfall. A shallow erosional channel extended from the base of the outfall to the
low tide water line.

Sediment trend analysis in the river directly adjacent to Outfall 50 indicated that the general
sediment trend in the area is “mixed case” (that is, the environment undergoes periodic
accretion followed by periodic erosion) (Geo Sea Consulting Ltd., 2001). The riverbank is
generally straight, with several rows of timber pilings running along the bank and into the
river. A small public boat dock is located approximately 300 feet downriver of the outfall,
and a short sandy point protrudes into the river at the outfall discharge confluence point
with the river. The rows of pilings extend approximately 50 feet into the river and may have
supported an old pier that ran along the riverbank above Outfall 50. These pilings may
create localized sediment shoaling or scouring in the vicinity of the outfall.

Drainage Basin Characteristics

Outfall 50 was built as a CSO-only outfall but was mostly separated in 1995 as part of the 5t.
Johns Basin Separation Project and is now primarily a stormwater outfall. There is a
potential for CSO discharges from this outfall during large storm events. However, by
design parameters, there should be no CSO overflows into the river from this outfall; the
City’s CS0 Program is conducting additional modeling to evaluate the potential for
overflow. If additional control is needed, this outfall will be addressed by 2006. Stormwater
from the basin is treated in a stormwater treatment pond, located upstream of the outfall at
the City Water Pollution Control Lab, before it is discharged into the river.

The stormwater drainage basin served by this outfall was originally estimated to be 50
acres. This basin was re-delineated in September 2003 on the basis of a review of plumbing
and downspout disconnection records, as discussed in Section 1 of this report. The review
showed that many properties (primarily residences) within the basin either remain
connected to the combined sewer system (discharging to the CBWTP) or have roof drains
that are disconnected from the City stormwater (MS4) or combined system and discharge
onto the ground. In addition, areas along the basin boundary that are believed to be
pervious were not included in the basin. On the basis of the review of individual properties
near the basin boundary, the stormwater drainage basin served by this outfall is now
estimated to be 45 acres. Future analysis of individual properties within the basin could
result in further changes to the basin boundary. '

This stormwater drainage basin is located approximately 100 feet from the shoreline. On the
basis of 2003 estimates, approximately 18 percent of the basin is zoned commercial,
approximately 19 percent is zoned as an employment district, approximately 19 percent is
zoned high-density residential, and approximately 3 percent is zoned low-density
residential. Rights-of-way are approximately 41 percent of the basin.

The property nearest the shoreline is that of the City of Portland Water Pollution Control
Lab. According to City records, there are no facilities with permitted stormwater or
nonstormwater discharges in the basin. There are no DEQ ECSI sites located in the basin.

Characteristics of Sites Adjacent to Outfall

The City of Portland Water Pollution Control Lab is located on the property adjacent to
OQutfall 50. Cathedral Park and the 5t. Johns Bridge are located directly downstream of the
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outfall. The Crawford Street site (ECSI #2363) is located approximately 200 feet east
(upstream) of the basin. The site was formerly used for processing lumber and as a machine
shop and foundry. Currently, the site is used by Columbia Forge and Machine Works
([CFM] metal forging and stamping), Lampros Steel (steel recycling and distribution
center), and TLL Steel (small forging and fabrication business). Import Black Sand (blasting
grit} fill in the South Area of the Crawford Street site and along the shoreline below the site
has been identified as a potential source of hazardous materials to the Willamette River
(Bridgewater Group, Inc., 2000). Concentrations of PAH, chromium, copper, lead, and zinc
detected in the black sand located along the shoreline and along the top of the bank above
the shoreline exceeded DEQ Sediment Screening Level Values (SSLVs) (Bridgewater Group,
Inc., 2002), as well as the DEQ Sediment Baseline Comparison Values.® The detection of the
same potential contaminants of interest (PCOls) in Willamette River sediments near the
Crawford Street site and the presence of black sand near and along the shoreline suggest
that releases to the river from black sand located on the site may have occurred. The City
has not identified any non-City outfalls in the vicinity of Outfall 50.

3.10.2 Site Observations
The following observations were noted at Qutfall 50 on October 18, 2002:

* Flow from the outfall was observed to be less than 1 gpm, clear, with no apparent odor
or sheen. However, because City records show no permitted nonstormwater discharges
(based on 1999 data) in the basin, the source of this dry-weather flow is unknown.

e A shallow (2 inches deep) erosion channel extended from the outfall terminus
approximately 60 feet to the low tide mark of the riverbank.

Photographs 21 and 22 (Appendix C) were taken at Quifall 50 during the sediment
investigation.

3.10.3 Sampie Observations

Six shallow (less than 15 ¢m} sediment samples were collected in the vicinity of Outfall 50.
Sample locations are presented in Figure 10. The following is a brief summary of field
observations:

» Two samples were collected in the erosional channel above the low tide water line.
S10150010 was collected 8 feet from the outfall above the apparent high tide water line,
and 510150020 was collected 58 feet from the outfall close to the low tide water line.

» Four samples were collected in the river below the low tide water line. SI0150030 and
SI0150040 were collected nearshore, downstream of the outfall area, approximately
5 feet from the low tide water line. SI0150050 was collected nearshore and upstream of
the outfall discharge area. SI0150060 was an offshore sample collected approximately
65 feet from the low tide water line.

* A minor amount of anthropogenic debris, including paint chips, glass shards, a piece of
brick, and a small piece of foil, was observed in three of the nearshore samples.

3 DEQ Sediment Baseline Comparison Values = Apparent Portland Harbor Sediment Baseline Maximum Values presented in
Table 1 of DEQ Notification Letters to Portland Harbor Property Owners (DEQ, September 1899).
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* A very faint oil sheen was observed on two of the downstream samples (510150030 and
S10150040). The sheen was a light discontinuous sheen that developed on top of the pore O
water during sample homogenization.

3.10.4 Deviations from WP/FSP

Sediment samples at OQutfall 50 were collected in accordance with the WP /FSP, with the
following exceptions:

* One additional sample was collected in the vicinity of Qutfall 50. The terminus of
Outfall 50 is approximately 60 feet farther up the riverbank than indicated by the aerial
photograph and GPS coordinates; as a result, an additional sample was collected 58 feet
from the outfall terminus on the riverbank.

3.11 Outfall 52
3.11.1 Background

Outfall Characteristics

Qutfall 52 {(a 30-inch-diameter pipe) is located on the east side of the river. The outfall is
submerged and extends approximately 150 feet from the shoreline, approximately 23 feet
below the water surface at low river stage.

sediment trend in the area is “mixed case” (that is, the environment undergoes periodic
accretion followed by periodic erosion) (Geo Sea Consulting Ltd., 2001). The outfall is
located approximately 350 feet downriver of the St. Johns Bridge and 200 feet to the
southeast upstream of a small public boat launch. A boom made of wooden timbers extends
from the boat launch to the base of the St. Johns Bridge at Cathedral Park, passing over the
outfall area. :

. Sediment trend analysis in the river in the vicinity of Outfall 50 indicated that the general /.>
S

- Drainage Basin Characteristics

Outfall 52 was built as a CSO-only outfall but was mostly separated in 1995 as part of the St.
Johns Basin Separation Project. It is now primarily a stormwater outfall that drains the
former (pre-1990s) Outfall 51 and Outfall 52 stormwater drainage basins. There is a
potential for CSO discharges from this outfall during large storm events. However, by
design parameters, there should be no CSO overflows into the river from this outfall; the
City’s CSO Program is conducting additional modeling to evaluate conditions. If additional
control is needed, this outfall will be addressed by 2006.

The stormwater drainage basin served by this outfall was originally estimated to be

43.2 acres. This basin was re-delineated in September 2003 on the basis of a review of
plumbing and downspout disconnection records, as discussed in Section 1 of this report.
This review showed that many properties (primarily residences) within the basin either
remain connected to the combined sewer system (discharging to the CBWTP) or have roof
drains that are disconnected from the City stormwater system (M54) or combined system

and discharge onto the ground. In addition, some large areas along the basin boundary that N
are believed to be pervious were not included (e.g., Cathedral Park) in the basin. On the N
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basis of the review of individual properties near the basin boundary, the stormwater
drainage basin served by this outfall is now estimated to be 23 acres. Future analysis of
individual properties within the basin could result in further changes to the basin
boundary.

On the basis of 2003 estimates, approximately 25 percent of the basin is zoned for industrial
‘land use, approximately 24 percent is zoned as an employment district, approximately

11 percent is zoned high-density residential, approximately 2 percent is zoned low-density
residential, and approximately 6 percent is zoned rural and open space. Rights—of-way are
approximately 32 percent of the basin.

The properties within the basin but nearest the shoreline are a combination of commercial

properties and vacant lots. According to City records, there are no facilities with permitted
stormwater or non-stormwater discharges. There are no DEQ ECSI sites located within the
basin.

Characteristics of Sites Adjacent to Outfall

Cathedral Park is located on the property that surrounds Outfall 52. Accordmg to City
records, Cathedral Park, which was built between 1972 and 1976, did not have significant
structures on it before the park was built. It is believed that at least part of the park was
used as a parking/storage area for one of the industrial sites located to the south. Until the
1970s, the Coast Veneer Box Company and the Portland Lumber Mill occupied the area
south of the park (CH2M HILL, 2000a).

¢ The City has not identified any non-City outfalls within close proximity to the outfall,
though there may be possible drainage from the deck of the St. Johns Bridge.

3.11.2 Site Observations
The following observations were noted at Outfall 52 on October 23, 2002:

¢ The outfall terminus is located approximately 150 feet from the shoreline and 23 feet
below the surface of the water.

s Observations regarding outfall discharge were not possible because the outfall was
completely submerged.

o During sampling at the outfall terminus, several attempts were made before a successful
*  grab was obtained with the van Veen sampler. During these attempts, a large amount of
debris was brought to the surface by the sampler, including plastic bags, a compact disk,
metal cable, a plastic twist tie, a sock, and pieces of glass.

» A large amount of cobbles, logs, and other debris was observed prior to sampling by a

- diver in the vicinity of the outfall. The diver collected gravel from inside the outfall
using a sample jar. Although this sample was not submitted to the laboratory, it was
observed on the surface and was found to contain about 95 percent gravel. A heavy oil
sheen coated the gravel (see Photograph 24 in Appendix C).

* During collection of the downriver sample, a large piece of plywood was brought to the
surface on the first attempt.
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Photographs 23 through 26 (Appendix C) were taken at Qutfall 52 during the sediment d
investigation. o

3.11.3 Sample Observations

Three shallow (less than 15 ¢m) sediment samples were collected in the vicinity of Outfall
52. Sample locations are presented in Figure 11. The following is a brief summary of field
observations:

* Small amounts of anthropogenic debris were observed in downriver sample 510152020
and upriver sample S10152030.

* A light to moderate oil sheen was observed on downriver sample S10152020 and upriver
sample 510152030. The sheen was discontinuous and developed on top of the pore water
during sample homogenization.

3.11.4 Deviations from WP/FSP

Sediment samples at Outfall 52 were collected in accordance with the WP /FSP, with the
following exceptions:

» After an unsuccessful search for Outfall 52 by the CH2M HILL field team, the City of
Portland Bureau of Environmental Services (BES) was contacted. BES informed the field
team that the outfall terminus may extend into the river. A diver from Fred Devine
Diving and Salvage Company was hired to locate the outfall terminus. The diver located
the discharge point approximately 150 feet from the shoreline in 23 feet of water and : q
marked it with a plastic float to facilitate sampling. N

» The sampling grid was modified to accommodate the submerged location of the outfall.
Three samples were collected in line with the outfall terminus: one 15 feet downriver
from the outfall terminus, one 65 feet downriver of the outfall terminus, and one 50 feet
upriver of the outfall terminus.

3.12 Outfall 52A
3.12.1 Background

Qutfall Characteristics

QOutfall 52A (a 36-inch-diameter pipe) is located on the east side of the river at river mile 5.5.

At low river stage, the outfall is above the high tide water line. On the basis of field

observations, it is unclear whether or not the outfall is above the high tide water line at

periods of high river stage. On October 17, 2002 (low river stage), the observed low tide

water line was approximately 200 feet from the outfall and the apparent high tide water line

was approximately 100 feet from the outfall. A drainage ditch extends from the outfall

terminus to the apparent high water line. The first 50 feet of the drainage ditch below the

outfall was covered with leaves and small twigs. The banks of the ditch were heavily

vegetated with blackberry bushes, which had to be cut back in order to access the outfall.

This section appears to be above the river high water mark. The second 50 feet of the ditch Y
was moderately vegetated with grass and small weeds, similar to the surrounding bank. ;
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Several large timbers and wooden debris crossed the channel approximately 100 feet from
the outfall at the apparent high water mark {see Photograph 30). From the apparent high
water line to the edge of the river, there is a shaliow erosional channel over the gradually
sloping beach. The erosional channel runs adjacent to a series of old dry dock footings and
discharges into a small, sheltered inlet. The final 100 feet of the channel was tidally
influenced. No vegetation covered the bottom of this segment of the channel.

Sediment trend analysis in the river directly adjacent to Outfall 52A indicated that the
general sediment trend in the area is “dynamic equilibriumn” (that is, there is a grain-by-
grain replacement, without accumulation, along the transport path) (Geo Sea Consulting
Ltd., 2001). The probable outfall discharge plume area is sheltered from the main river flow
by a large pier and ship dock. Over-water work and possible releases of contaminants may
be associated with the pier and dry dock. The pier is located approximately 100 feet
southeast (upstream} of the outfall discharge confluence point with the river and is
supported by muitiple timber pilings. The dry dock is located approximately 100 feet from
the observed low tide water line. The dock is approximately 300 feet long and is also
supported by multiple timber pilings. When a ship is docked at the pier, as was the case
during the field investigation, the inlet area is further sheltered from the main flow of the
river by the draft of the ship. The pier and dock may reduce the river flow and create
localized eddies sufficient to result in increased shoaling behind the dry dock, at the
confluence of the outfall erosional channel and the river.

Drainage Basin Characteristics

The stormwater drainage basin served by Outfall 52A was originally estimated to be

39 acres. This basin was re-delineated in September 2003 because the original boundary
delineation included areas that likely drained to a combined sewer system that is not a part
of the City stormwater system (MS4). Plumbing and downspout disconnection records
showed that some properties along the northeastern portion of the boundary likely remain
connected to this combined system. Many of the structures throughout this area may also
have roof drains that are disconnected from the City stormwater (MS4) or combined system.
In addition, some small areas within the basin boundary that are believed to be pervious
were not included in the basin. Also removed from the 52A basin coverage was an area
along the Mar Com site, including a rail line that is believed either to be pervious surface or
to discharge entirely through private outfalls. Accordingly, the stormwater drainage basin
served by this outfall is now estimated to be 24 acres.

A more thorough analysis of properties adjacent to the basin boundary needs to be
conducted because these properties may have connections to the City stormwater system
(M54 system). Such analyses could result in additional changes to this basin boundary.

The basin is located more than 500 feet from the shoreline. On the basis of 2003 estimates,
50 percent of the basin is zoned for industrial land use, 14.8 percent is zoned as an
employment district, 0.4 percent is zoned high-density residential, and 5.1 percent is zoned
low-density residential. Rights-of-way are 29.7 percent of the basin.

Most of the industrial property within the basin is approximately 1,000 feet from the
shoreline. A portion of the Mar Com property along N. Bradford Street is believed to
discharge to the Outfall 52A conveyance system as overland flow. Mar Com is listed in
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DEQ’s ECSI database (ECSI #2350) as having known or potential contamination, including:
PAHs, metals, phthalates, and organotins. There are only a few commercial or industrial
facilities discharging to the City’s stormwater system. One facility within the basin has an
NPDES 1200-Z permit, and City records show no permitted nonstormwater discharges
associated with the basin.

Characteristics of Sites Adjacent to Outfali

Mar Com, Inc., owns property adjacent to and upstream of Outfall 524, a portion of which
is located within the Outfall 52A drainage basin. Mar Com conducts shipbuilding and
repair on the property, and it has facilities to fabricate metal products and industrial
machinery as well as conduct sandblasting and painting. These activities have the potential
to release metals, PAHs, phthalates, butyl tins, and PCBs. There are several dock structures
extending from the shoreline, including one directly offshore from OQutfall 52A that
supports over-water work. According to the DEQ Site Assessment Program Strategy
Recommendation (July 12, 1999), the Mar Com property has been identified as a high-
priority site based on DEQ's review of site information, history, and activities (CH2M HILL,
2000).

The City has identified three non-City outfalls within 350 feet southeast (upstream) and
175 feet northwest (downstream) of Outfall 52A (see Figure 12). Designation for these
adjacent owner/occupant outfalls is noted as follows (however, other sites may also drain
into these private outfalls):

o  WP-86: Mar Com
¢ WP-219: Mar Com
«  WP-286: Mar Com (abandoned)

Potential contaminants of interest (PCOIs) detected at elevated levels in river sediments
near Qutfall 52A included PAHs, copper, lead, and zinc. These constituents were detected
at higher levels in sediment samples collected adjacent to the Mar Com site. On February
19, 2002, three surface sediment samples were collected adjacent to the Mar Com site.* Two
sediment samples were collected in the immediate downstream vicinity of the two active
Mar Com stormwater outfalls {Sed-1 and Sed-2). The third sample (Sed-3) was collected
immediately downstream from surface water runoff in the vicinity of the active marine
ways (Parametrix, 2002). The PAH, copper, lead, and zinc concentrations detected in Mar
Com sediment samples exceeded the DEQ Sediment Baseline and High Comparison
Values.5 The table below compares Mar Com sediment sample results with the data
collected as part of this sediment investigation. These data suggest that the upstream
and/or over-water activities are the source of elevated sediment concentrations.

4 Sediment was collected from the top 4 to 10 Inches of sediment using a Peterson-type sediment sampler (Parametrix,
2002).

% DEQ Sediment Baseline Comparison Values = Apparent Portland Harbor Sediment Baseline Maximum Values presented in
Table 1 of DEQ Notification Letters {o Portland Harbor Property Owners (DEQ, September 1999).
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Comparison of BES and MarCom Sediment Data (from Downstream to Upstream)

BES Data—Vicinity BES Data—Upstream Mar Com MarCom Mar Com

Constituent  Units of Qutfall 52A’ or Near Dry-Dock’ Sed-3*  Sed2’  Sed-1®
PAHs uglkg 358-3,814 9,752-27,226 2,454 5,759 4,287
Copper mg/kg 39173 126-308 118 1150 620
Lead mg/kg 18-88 25-64 352 460 577

Zine mg/kg 175-359 153-238 225 2010 388

'BES samples S10152A010, SI 0152A020, and S| 0152A030.
2BES samples Sl 0152A040 and SI 0152A050.
3F’arame'zrix, 2002.

3.12.2 Site Observations

The following observations were noted at Qutfall 52A on October 17, 2002, during sample
collection:

* There was no discharge observed from the outfall.

* A deep (approximately 2 feet) erosion channel extends approximately 200 feet from the
outfall to the low tide water line (see Photographs 27 through 30 in Appendix C). The
high tide water line appeared to extend halfway up the erosional channel. Above the
high tide water line there was no indication of recent flow in the erosional channe}, as
evidenced by the absence of flow patterns in channel detritus.

» The surrounding area is littered with woody debris from the remains of an old dry dock
(see Photographs 28 through 30).

* During the field investigation, a large ship was docked at the facility and was
apparently being prepared for resurfacing (see Photograph 28 in Appendix C).

Photographs 27 through 31 (Appendix C) were taken at Outfall 52A during the sediment
- investigation.

3.12.3 Sample Observations

Five shallow (less than 15 cm) sediment samples were collected in the vicinity of Outfall
52A. Sample locations are presented in Figure 12. The following is a brief summary of field
observations: ' '

* Three samples were collected from the erosional channel above the low tide water line.
S10152A010 was collected above the apparent high water line directly below the outfall
terminus (see Photograph 27). S10152A020 and SI0152A030 were collected in the lower
reach of the channel in the intertidal zone.

» Two offshore samples were collected. SI0152A040 was collected approximately 100 feet
from the shoreline and approximately 100 feet upstream (southeast) from the erosional
channel’s confluence with the river, beneath the Mar Com facility pier. S10152A050 was
collected approximately 100 feet from the shoreline and approximately 150 feet
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downstream (northwest) from the erosional channel’s confluence with the river,
adjacent to the Mar Com dry dock. '

* A minor amount of anthropogenic debris was observed in three of the samples. A small
metal screw was removed from SI0152A010, which was collected directly below the
outfall. Small paint chips were observed in S510152A030, which was collected from the
end of the erosional channel, and 5i0152A050, which was collected approximately
150 feet downriver. Larger paint chips were removed from the samples before the
samples were submitted to the lab. Additionally, a 5-inch-long piece of creosote-treated
wood was removed from 510152A050. This wood was heavily stained, and it left a
heavy sheen and creosote odor on the surrounding sediment.

3.12.4 Deviations from Field Sampling Plan

Sediment samples at Cutfall 52A were collected in accordance with the WP /FSP, with the
following exceptions:

¢ One additional sample was collected in the vicinity of Qutfall 52A. The terminus of
Outfall 52A is approximately 200 feet farther up the riverbank and 100 feet farther
downriver than indicated by the aerial photograph and GPS coordinates. As a result, an
additional sample was collected 126 feet from the outfall terminus on the riverbank.

e A total of five samples were collected in the vicinity of Qutfall 52A: three from the
erosional channel located between the outfall terminus and the river’s edge, cne
upriver, and one downriver.

3.13 Outfall 53
3.13.1 Background

Outfall Characteristics

Outfall 53 (a 48-inch-diameter pipe) is located on the east side of the river. At low river
stage the outfall is above the high tide water line, and at high river stage the outfall is below
the high tide water line and river water may back up into the outfall. On October 17, 2002
(low river stage), the low tide water line was approximately 20 feet from the outfall and the
high tide water line was approximately 5 feet from the outfall. The riverbank adjacent to
Qutfall 53 is covered with riprap and fairly steep, with the exception of a small sandy area
approximately 100 feet long and 50 feet wide directly downstream of the outfall.

Sediment trend analysis in the river adjacent to Outfall 53 indicated that the general
sediment trend in the area is “mixed case” (that is, the environment undergoes periodic
accretion followed by periodic erosion) (Geo Sea Consulting Ltd., 2001). The predicted
outfall discharge plume area is sheltered from the main river flow by two large piers
located approximately 50 feet to the southeast (upstream) and 100 feet to the northwest
(downstream). These piers are supported by several large pilings and extend approximately
50 feet into the river to a large dock used for unloading automobiles from large cargo ships.
When a ship is docked at the pier, as was the case during the field investigation, the area is
further sheltered from the main flow of the river by the draft of the ship. The pier and dock

B-34 PDX/0333580024.00C

Confidential Business Information EPA-BRIX_DOCS001345



APPENDIX B—DATA REPCRT
SOURCE CONTROL SEDIMENT INVESTIGATYON FOR THE CITY OF PORTLAND OUTFALLS

may reduce river flow and create localized eddies sufficient to result in increased shoaling
in the vicinity of the outfall. Prop wash from ship movements may also affect sediment
movement patterns.

Drainage Basin Characteristics

Qutfall 53 was built as a CSO-only outfall but was mostly separated in 1995 as part of the St.
Johns Basin Separation Project and is now primarily a stormwater outfall. There is a
potential for CSO discharges from this outfall during large storm events. However, by
design parameters, there should be no CSO overflows into the river from this outfall; the
City’s CSO Program is conducting additional modeling to evaluate the potential for
overflow. If additional control is needed, this outfall will be addressed by 2006.

The stormwater drainage basin served by this outfall was originally estimated to be

46 acres. This basin was re-delineated in September 2003 on the basis of a review of
plumbing and downspout disconnection records, as discussed in Section 1 of this report.
This review showed that many properties (primarily residences) within the basin either
remain connected to the combined sewer system (discharging to the CBWTP) or have roof
drains that are disconnected from the City stormwater (MS4) or combined system and
discharge onto the ground. Based on the review of individual properties near the basin
boundary, the stormwater drainage basin served by this outfall is now estimated to be

39 acres. Future analysis of individual properties within the basin could result in further
changes to the basin boundary.

This stormwater drainage basin is more than 1,500 feet from the shoreline. On the basis of
2003 estimates, 0.6 percent of the basin is zoned for commercial land use, 4.7 percent is
zoned high-density residential, and 57.8 percent is zoned low-density residential. Rights-of-
way are 36.9 percent of the basin.

The basin properties nearest the shoreline are primarily residential. According to City
records, there are no facilities with permitted stormwater or nonstormwater discharges.
There are no DEQ ECSI sites located within the basin.

Characteristics of Sites Adjacent to Outfall

The Port of Portland owns property adjacent to Outfall 53 and Toyota operates an
automobile receiving yard at this location. There are over-water activities conducted in this
area, with the potential for releases of contaminants to the river.

» The City has identified one non-City outfall in close proximity to Outfall 53; WP-167
(owned by the Port of Portland) is about 90 feet downstream of Outfall 53 (see
Figure 13). ‘

3.13.2 Site Observations
The following observations were noted at Outfall 53 on October 22, 2002:

» Flow from the outfall was less than 1 gpm, was clear, and had no apparent odor or
sheen. A minor amount of white foam had accumulated on the small pools of water
below the outfall, as shown in Photographs 33 and 34 (Appendix C). Because City

PDX/033380024.D0C B-35

Confidential Business Information EPA-BRIX_DOCS001346



APPENDIX B—DATA REPORT
SOURCE CONTROL SEDIMENT JNVESTIGATION FOR THE CITY OF PORTLAND QUTFALLS

records show no permitted nenstormwater discharges (based on 1999 data) in the basin,
the source of this dry-weather flow is unknown. O
M

s Current in front of the outfall was low and appeared to be flowing upstream. However,
it was unclear whether only the surface water appeared to be moving upriver as a result
of the wind. During the sampling effort, a large ship was docked at the pier in front of
the outfall and may have cut off the area from the main flow of the river.

Photographs 32 through 34 (Appendlx () were taken at Qutfall 53 during the sediment
investigation.

3.13.3 Sample Observations

Five shallow (less than 15 cm) sediment samples were collected in the vicinity of Cutfall 53.
Sample locations are presented in Figure 13. The following is a brief summary of field
observations:

¢ Onesample was collected above the high tide water line. 510153010 was collected from a
small pool directly beneath the outfall, 5 feet from the apparent high tide water line.

» Four samples were collected from below the low tide water line. 510153020, S10153040,
and SI0153050 were nearshore samples collected approximately 5 feet from the low tide
water line. SI10153040 was collected upriver of the outfall. SI0153020 was an offshore
sample collected approximately 50 feet from the low tide water line.

* A minor amount of anthropogenic debris was cbserved in three of the samples. A large
paint chip (3 cm} and cellophane wrapper were observed in SI0153010, which was O
collected directly below the outfall. Paint chips and several small pieces of plastic were -
observed in SI053030, which was collected in front of the outfall 50 feet from the
shoreline. A small paint chip was observed in 510153050, which was collected 100 feet
downstream of the outfall.

3.13.4 Deviations from WP/FSP

Sediment samples at Qutfall 53 were collected in accordance with the WP /FSP, with the
following exceptions:

» The outfall terminus is located 85 feet upriver and 50 feet closer to the river than shown
in the aerial photographs and GPS coordinates. The sampling grid was modified to
collect samples within the predicted discharge plume and one sample upstream of the
plume. A total of five samples were collected in the vicinity of Qutfall 53: one directly
below the outfall, two downriver near the shoreline, one upriver near the shoreline, and
one 50 feet from the shoreline in front of the outfall.
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3.14 Outfall 52C
3.14.1 Background

Outfall Characteristics

Stormwater Outfall 52C (a 36-inch-diameter pipe) is located on the east side of the river at
the eastern end of the Terminal 4, Slip 1. At low river stage, the base of the outfall is above
the high tide water line. At high river stage, the base of the outfall is below the high tide
water line and river water may back up into the outfall. On October 15, 2002 (low river
stage), the low tide water line was approximately 20 feet from the outfall and the high tide
water line was approximately 3 feet from the outfall. The riverbank adjacent to Outfall 53 is
sandy and locally covered with riprap. The bank is lined with numerous timber pilings,
most of which extend only a short distance (2 feet) above the ground surface. Discharge
from the outfall flowed between the riprap and at low tide into a small pool approximately
8 feet wide and 10 feet long, which drained via a small channel between the riprap.

Sediment trend analysis in the river adjacent to Outfall 52C indicated that the general
sediment trend in Slip 1 is “mixed case” (that is, the environment undergoes periodic
-accretion followed by periodic erosion) (Geo Sea Consulting Ltd., 2001). At the head of

Slip 1, there is a row of closely spaced timber pilings that run parallel to the east riverbank.
The row of timber pilings may provide a quiescent area where settling of materials from the
City outfall and the five non-City outfalls could occur.

Drainage Basin Characteristics

The stormwater drainage basin served by this outfall was originally estimated to be

24 acres. However, a City review of individual property drainage in and around Basin
Boundary 52C was conducted in August 2003 and resulted in a revised basin estimate of
22 acres. This re-delineation relied on visual investigations and the review of available
information, such as building plans, plumbing records, inspection/ file records, and
database notes. '

This stormwater drainage basin is more than 1,000 feet from the shoreline. On the basis of
2003 estimates, 85 percent of the basin is zoned for industrial land use, and rights-of-way
are 15 percent of the basin. The properties within the basin are primarily Toyota Logistics
Service, Port of Portland Marine Facility, and several manufacturing/warehouses/storage
facilities.

According to City records, there are no facilities with permitted stormwater discharges and
only one facility that has nonstormwater discharges. There are two DEQ ECSI sites partially

- within the basin: Borden Packaging and Industrial Products (ECSI #1277} and Klix Corp.
(ECSI #1075). Drainage from the Borden Packaging site into the City’s conveyance system is
primarily from roof drainage, while drainage from the Klix site is primarily roof drainage
and some parking lot drainage. Borden Packaging and Industrial Products is listed in

DEQ’s ECSI database as having known or potential contamination of chlorinated and
alcohol-based solvents. Klix Corp. is listed in DEQY's ECSI database as having known or
potential contamination of semivolatile organic compounds (SVOCs), VOCs, DDD, and
dichlorodiphenyltrichloroethane (DDT).
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Characteristics of Sites Adjacent to Qutfall

The Port of Portland owns property adjacent to Qutfall 52C. Dry bulk handling has been
conducted here since before 1924 (CH2M HILL, 2000a). There is one DEQ ECSI site in the
vicinity of the outfall: Port of Portland-Terminal 4 (ECSI #272). Port of Portland-Terminal 4
(Outfall 52C also runs right through this property) is listed in DEQ’s ECSI database as
having known or potential contamination, including: coal tar pitch, PAHSs, diesel fuel, oil,
metals, dichlorodiphenyldichloroethylene (DDE), dichlorodiphenyldichloroethane (DDD),
solvents, and tributyl tin. Port of Portland-Terminal 4 has been identified by DEQ as a
significant source of contaminants to the Willamette River and is currently under early
action.

(/
i

The City has identified six non-City outfalls at the head of Slip 1 (see Figure 14).
Designation for these adjacent owner /occupant outfalls is as follows:

s  WP-154: International Raw Materials
WP-177: Port of Portland :

WP-178: Port of Portland

WP-179: Port of Portland

WP-180: Port of Portland

WP-181: Port of Portland

3.14.2 Site Observations

The following observations were noted at Outfall 52C on October 15, 2002: m
= At the beginning of the sampling effort, there was no discharge from the outfall. At N
10:50 a.m., discharge from the outfall started suddenly with a flow rate of

approximately 10 gpm.

e A white foam developed on surface water pocled below the outfall soon after the
discharge was noted.

* Much of the surface water in the sampling area was covered with a fine layer of brown,
floating particles of an unknown substance for most of the day {see Photograph 38 in
Appendix C). The layer dissipated by 4:00 p.m.

» A Port of Portland employee was spraying herbicide in the area above the outfall during
sampling. Upon questioning, he stated that he was applying Roundup®.

Photographs 35 through 39 (Appendix C) were taken at Outfall 52C during the sediment
investigation.

3.14.3 Sample Observations

Five shallow (less than 15 cm} sediment samples, one field duplicate, and one equipment
blank were collected in the vicinity of Qutfall 52C. Sample locations are presented in
Figure 14. The following is a brief summary of field observations:

* One sample was collected above the low tide water line. S10152C010 was collected
11 feet from the outfall and approximately 13 feet from the low tide water line. /'\
P
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* Four samples were collected in the river below the low Hde water line. 510152C020,
. S10152C030, and SI10152C040 were nearshore samples collected inside the row of tightly
spaced pilings. SI0152C050 was an offshore sample collected outside the row of tightly
spaced pilings.

s A moderate amount of anthropogenic debris was observed in sample S510152C010,
which was collected directly beneath the outfall. Debris included plastic fragments,
pieces of glass, and a glass marble.

3.14.4 Deviations from WP/FSP

Sediment samples at Outfall 52C were collected in accordance with the WP /FSP. There
were no deviations. '

3.15 Qutfall 18

This outfall was not sampled as part of this investigation. Instead, this outfall was sampled
as part of the Source Control Pilot Project. Results of this investigation are included in
Phase 1 Data Evaluation Report and Phase 2 Work Planning for City of Portland Qutfall 18
(CH2M HILL, November 2003).

3.16 Outfall 19A
. 3.16.1 Background

Qutfall Characteristics

Stormwater Qutfall 19A (a 36-inch-diameter pipe) was originally built as an Oregon
Department of Transportation (ODOT) outfall and may not be owned by the City. It is
located on the west side of the river at river mile 8.2, approximately 150 feet from Qutfall 19.
The outfall is located in the northwestern (downriver) corner of a cove that is used to dock
tugboats and barges. At low river stage, the outfall is above the high tide water line. At high

. river stage, the outfall is below the high tide water line and river water may back up into
the outfall. On October 15, 2002 (low river stage,) the low tide water line was approximately
10 feet from the outfall and the high tide water line was at the base of the outfall but below
the bottom of the outfall pipe. Riprap was observed along the side and directly in front of
the outfall. The riverbank to the southeast (upriver} was generally sandy, with a gradual
slope. The riverbank to the north (downriver) was sandy up to the high tide water line, then
changed to a silty material with a gradual slope.

Sediment trend analysis in the river adjacent to Qutfall 19A indicated that the general
sediment trend in the cove is “dynamic equilibrium” (that is, there is a grain-by-grain
replacement, without accumulation, along the transport path) (Geo Sea Consulting Ltd.,
2001). The predicted outfall discharge plume area is sheltered from the main river flow by
several large docks for tugboats and barges, which may reduce river flow and may create
localized eddies sufficient to result in increased shoaling adjacent to the outfall. The area is
heavily affected by prop wash from docking ships.
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Drainage Basin Characteristics

Outfall 19A drains approximately 4 acres of land and is predominantly Front Avenue right-
of-way, with some industrial frontage drainage. The basin lies more than 400 feet from the
shoreline. On the basis of 2003 estimates, approximately 31 percent of the basin is zoned for
industrial land use, and approximately 69 percent of the basin is right-of-way.

A small portion of Lakeside Industries frontage, along Front Avenue, drains to this outfall.
The remainder of this site discharges to dry wells. Lakeside Industries is an asphalt
manufacturing facility. City records show no facilities with permitted stormwater
discharges or nonstormwater discharges to the conveyance system.

Properties adjacent to or partially in the drainage basin include Calbag Metals (ECSI #
2454), Lakeside Industries (ECSI #2372), and Gunderson (ECSI#1155). Calbag Metals is
listed in DEQ’s ECSI database as having known or potential contamination for metals.
Lakeside Industries is listed in DEQ’s ECSI database as having known or potential
contamination, including: antimony, barium, cadmium, lead, mercury, silver, zinc, 4-
methylphenol, and benzoic acid. Gunderson is listed in DEQ’s ECSI database as having
known or potential contamination, including: VOCs, PAHs, solvents, PCBs, and metals. It
has not been determined if these site significantly contribute to the conveyance system,
since most of the drainage is from property frontage rather than from industrial activities.

Characteristics of Sites Adjacent to Qutfall

Along the shoreline, adjacent to OQutfall 19A, are three DEQ ECSI sites: Shaver
Transportation Company (a tugboat and barge company), Lakeside Industries, and Front
Avenue LLP (CMI Northwest and Hampton Lumber). Shaver Transportation (ECSI #2377),
located adjacent to the outfall, operates a fleet of 11 tugboats and 16 barges, and over-water
activities include general ship maintenance activities, such as refueling and oil changes. In
June 2003, on the basis of its review of available information, DEQ determined that no
further action is needed at the site.

Just upstream of Shaver Transportation and along the shore is Lakeside Industries (ECSI

#2372), which is listed in DEQ)’s ECSI database as having known or potential contamina-

tion, including: antimony, barium, cadmium, lead, mercury, silver, zinc, 4-methylphenol,
and benzoic acid.

Front Avenue LLP (ECSI #1239) is listed in DEQ’s ECSI database as having known or
potential contamination, including: antimony, barium, cadmium, lead, mercury, silver,
thallium, zinc, 4-methylphenol, and benzoic acid.

There are no non-City outfalls adjacent to Qutfall 19A. The closest non-City outfall is
approximately 600 feet away (see Figure 15).

3.16.2 Site Observations

The following observations were noted at Qutfall 19A on October 18, 2002:
¢ There was no discharge from the outfall.

¢ During the sampling effort, two tugboats docked along the pier adjacent to Outfalls 19A
and 19. The prop wash from the tugs stirred up the sediment, creating a large sediment
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plume. As a result of the sediment disturbance, a faint oil sheen developed on the river
. surface over the entire sampling area.

Photographs 40 through 42 (Appendix C) were taken at Qutfall 19A during the sediment
investigation.

3.16.3 Sample Observations

Three shallow (less than 15 cm) sediment samples were collected in the vicinity of Qutfall
19A. Sample locations are presented in Figure 15. The following is a brief summary of field
observations:

e All three samples were collected below the low tide water line.

e A small amount of paint chips and a hydrocarbon sheen were observed on the surface
of the pore water from all the samples.

3.16.4 Deviations from WP/FSP

Sediment samples at Outfall 19A were collected in accordance with the WP/FSP. There
were no deviations. :

3.17 Qutfall 19

3.17.1 Background
. Outfall Characteristics

Stormwater Cutfall 19 (a 42-inch-diameter pipe} is located on the west side of the river at
river mile 8.2, approximately 150 feet from Outfall 19A. The outfall is located in the western
(downriver) corner of a cove that is used to dock tugboats and barges. The outfall extends
into the river and discharges underwater; it is not visible above the river surface at low river
stage. The exact location of this outfall was not verified during this sampling event.

Sediment trend analysis in the river adjacent to OQutfall 19 indicated that the general
sediment trend in the cove is “dynamic equilibrium” (that is, there is a grain-by-grain
replacement along the transport path without accumulation) (Geo Sea Consulting Ltd.,
2001). The probable outfall discharge plume area is sheltered from the main river flow by
several large docks for tugboats and barges, which may reduce river flow and create
localized eddies sufficient to result in increased shoaling adjacent to the outfall. The area is
heavily affected by prop wash from docking ships.

Drainage Basin Characteristics

Outfall 19 drains approximately 498 acres of land and discharges to the Willamette River.
The nearest edge of the basin lies more than 800 feet from the shoreline. On the basis of
2003 estimates, 27.4 percent of the basin is zoned for industrial land, 0.3 percent is zoned
low-density residential, and 65 percent is zoned rural and open space. Rights-of-way are
7.3 percent of the basin.
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There are five facilities within the basin with 1200-Z NPDES permits. City records show no
permitted nonstormwater discharges in the basin. Industries within the basin include: metal O
finishing / painting, metal fabrication, distribution, manufacturing, offices /warehouses,

equipment rental, and asphalt refining facilities (CH2M HILL, 2000b).

There are eight DEQ ECSI sites located in the basin: Anderson Brothers Property (ECSI
#9703}, Brazil & Co. (ECSI #1026), Calbag Metals (ECSI #2454), Dura Industries (ECSI #111),
Mt. Hood Chemical Corp. (ECSI #81), Mt. Hood Chemical Property (ECSI #1328), Schnitzer
Investment Corp. (ECSI #2442), and PGE-Forest Park (ECSI #2406). The Anderson Brothers
Property is listed in DEQ’s ECSI database as having known or potential contamination,
including: oil, motor oil, Stoddard solvent, paint waste, and solvent wastes. Brazil & Co. is
listed in DEQ's ECSI database as having known or potential PCB contamination. Calbag
Metals is listed in DE(Q)’s ECSI database as having known or potential metals contamination.
Dura Industries is listed in DEQ’s ECSI database as having known or potential cadmium,
chromium, and lead contamination. Mt. Hood Chemical Corp. (ECSI #81) is listed in DEQ’s
ECSI database as having known or potential corrosive liquids and methylene chloride
contamination. Mt. Hood Chemical Property (ECSI #1328) is listed in DEQ's ECSI database
as having known or potential chlorinated solvents contamination. The Schnitzer Investment
Corp. is listed in DEQY's ECSI database as having known or potential contamination,
including: cadmium, lead, mercury, zinc, barium, silver, and benzoic acid. PGE-Forest Park
is listed in DEQ’s ECSI database as having known or potential PCB contamination

(CH2M HILL, 2000b).

There are three DEQ ECSI sites that are located partially in the basin: Front LP Properties :
(ECSI #1239), Glacier Northwest Inc. (ECSI #2378), and Unocal-Willbridge Terminal (ECSI O
#177). Front LP Properties is listed in DEQ’s ECSI database as having known or potential

contamination, including: waste oil, metals, 4-methylphenol, and benzoic acid. Glacier

Northwest Inc. is listed in DECY's ECSI database as having known or potential bis(2-

ethylhexyl)phthalate contamination. The Unocal-Willbridge Terminal site is listed in DEQ’s

ECSI database as having known or potential contamination, including; diesel, gasoline, and

heavy oil, and related constituents (CH2M HILL, 2000b).

Characteristics of Sites Adjacent to Qutfall

Along the shoreline, adjacent to Outfail 19, are three DEQ ECSI sites: Shaver Transportation
Company (a tugboat and barge company}), Lakeside Industries, and Front Avenue LLP
(CMI Northwest and Hampton Lumber). Shaver Transportation (ECS] #2377), located
adjacent to the outfall, operates a fleet of 11 tugboats and 16 barges, and over-water
activities include general ship maintenance activities, such as refueling and oil changes. In
June 2003, on the basis of its review of available information, DEQ determined that no
further action is needed at the site.

Just upstream of Shaver Transportation and along the shore is Lakeside Industries (EC51

#2372), which is listed in DEQ)’s ECSI database as having known or potential contamina-

tion, including: antimony, barium, cadmium, lead, mercury, silver, zinc, 4-methylphenol,
and benzoic acid.

Q

B-42 ' PDX/033380024.00C

Confidential Business Information EPA-BRIX_DOCS001353



APPENDIX B—DATA REPORT
SOURCE CONTROL SEDIMENT INVESTIGATION FOR THE CITY OF PORTLAND QUTFALLS

Front Avenue LLP (ECSI #1239) is listed in DEQ)'s ECSI database as having known or
potential contamination, including: antimony, barium, cadmium, lead, mercury, silver,
thallium, zinc, 4-methylphenol, and benzoic acid.

There are no non-City outfalls adjacent to Quifall 19. The closest non-City outfall is
approximately 600 feet upstream (see Figure 15).

3.17.2 Site Observations
The following observations were noted at Outfall 19 on October 18, 2002:

¢ Qutfall 19 was not located visually because it was completely submerged. Sample
locations were identified with the DGPS unit. A Shaver Transportation Company
employee claimed to have seen evidence of discharge (that is, bubbles) from the outfall
during rain events and confirmed the general location of the outfall.

» During sampling, two tugboats docked along the pier adjacent to Outfalls 19A and 19.
The prop wash from the tugs stirred up the sediment, creating a large sediment plume.
As a result of the sediment disturbance, a faint oil sheen developed on the river surface
over the entire sampling area.

* An oily sheen developed on the surface water of the river after the sediment was
disturbed during sampling.

Photograph 43 (Appendix C) was taken at Outfall 19 during the sediment investigation.

3.17.3 Sample Observations

Three shallow (less than 15 cm) sediment samples were collected in the vicinity of Qutfall
19. Sample locations are presented in Figure 15. The following is a brief summary of field
observations:

e A small amount of paint chips and a hydrocarbon sheen were observed on the surface
of all the samples.

3.17.4 Deviations from WP/FSP

Sediment samples at Cutfall 19 were collected in accordance with the WP/FSP, with the
following exceptions:

* After the large sediment plume (resulting from tugboat prop wash) was observed, the
City project manager was contacted. The City project manager determined that the
number of samples should be reduced to three because it was believed that a gradient
from the outfall would not likely be detectable in this highly disturbed environment.
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3.18 Outfall 22 ®
3.18.1 Background

Qutfall Characteristics

Stormwater Qutfall 22 (a 60-inch-diameter pipe) is located on the west side of the river at
river mile 7.7. The outfall is located in the southern (upriver) corner of a cove at the
Willbridge Terminal. At low river stage, the outfall is above the high tide water line. At
high river stage, the outfall is below the high tide water line and river water may back up
into the outfall. On October 15, 2002 (low river stage), the low tide water line was approxi-
mately 40 feet from the outfall and the apparent high tide water line was approximately

20 feet from the outfall. Riprap was observed alongside and directly in front of the outfall,
while the rest of the riverbank was sandy with a gradual slope. Directly above the outfall,
approximately 10 feet from the outfall terminus, is a series of groundwater extraction wells.
Four floating containment booms surround the outfall terminus, as shown in Photograph 47
(Appendix C).

Sediment trend analysis in the river adjacent to Outfall 22 indicated that the sediment trend

in the cove is “total deposition 1" (that is, the sediment bed is not mcbile and is a zone of

accretion) (Geo Sea Consulting Ltd., 2001). The probable outfall discharge plume area is

sheltered from the main river flow by several large docks, which may reduce river flow and

create localized eddies sufficient to result in increased shoaling adjacent to the outfall. The

area may be heavily affected by prop wash from ships docking. : O

Drainage Basin Characteristics

Qutfall 22 drains approximately 88 acres of land. This basin is approximately 300 feet from
the shoreline. On the basis of 2003 estimates, 59.2 percent of the basin is zoned industrial,
and 25.4 percent of the basin is zoned rural and open space. Rights-of-way are 15.4 percent
of the basin. The properties within the basin that are nearest the shoreline are primarily
industrial . A few properties along the border of the drainage basin have discharges to
private outfalls. City records show there are two facilities with permitted stormwater
discharges and two facilities with nonstormwater discharges.

There are four DEQ ECS] sites located in the basin: Unocal-Willbridge Terminal (ECSI
#177), Chevron-Willbridge Distribution Terminal (ECSI #25), the Shell Oil Co.-Willbridge
Plant (ECSI #160), and Anderson Brothers Property (ECSI #970). The Unocal-Willbridge
Terminal site is currently owned by the Tosco Distribution Company. This site has
documented releases of hazardous materials and is listed in DEQ)’s ECSI database as having
known or potential contamination, including: diesel, gasoline, heavy oils, and other related
constituents. The Chevron-Willbridge Distribution Terminal site is listed in DEQ’s ECSI
database as having known or potential petroleum hydrocarbon contamination. Petroleum-
contaminated groundwater from the Willbridge Terminal uses the stormline as a conduit to
the river, and oil sheens have been noted near the outfall. The Shell Qil Co.-Willbridge Plant
is listed in DEQ’s ECSI database as having known or potential contamination, including:
DDYT, chlorinated solvents, petroleum tank bottoms, VOCs, and lead.

The Anderson Brothers Property is listed in DEQ’s ECSI database as having known or O
potential contamination, including: hydrocarbons, paint wastes, and solvents. -
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The Unocal-Willbridge Terminal (ECSI #177), Chevron-Willbridge Distribution Terminal
(ECS! #25), and Shell Oit Co.-Willbridge Plant (ECSI #160) have all been combined into the
Willbridge Bulk Fuel Area project (ECSI #1549). Ongoing remedial investigation and
interim remedial actions for these sites are now addressed under the Willbridge Bulk Fuel
Area. Interim actions have been conducted since 1995 to address free product in
groundwater and contaminant seepage into the Willamette River. These included: (1) free-
product removal from existing monitoring wells; (2) continued operation of a subsurface
cutoff trench; (3) placement of containment booms around seepage areas in the Willamette
River; and (4) construction of engineered cutoff walls around the City’s stormwater
conveyance system that acts as a migration pathway.

The properties within the basin include: chemical manufacturing and distribution facilities,
a few restaurants, vehicle repair facilities, offices, storage facilities, and some residental
properties (CH2M HILL, 2000b).

Characteristics of Sites Adjacent to Outfall

Qutside of the basin, but adjacent to the river, the properties are all industrial. Tosco
Distribution Company, a bulk petroleum distribution company, owns property adjacent to
Outfall 22.

There are two DEQ ECSI sites outside of the basin within the vicinity of Qutfall 22 (within
approximately 500 feet of the outfall): McCall Oil (ECSI #134) and Chevron USA Asphalt
(ECSI #1281). The McCall Qil site is located just upstream of the outfall and is listed in
DECQ's ECSI database as having known or potential contamination, including: petroleum,
VOCs, aluminum, barium, cadmium, cobalt, lead, mercury, zinc, 4-methylphenol,
butylbenzylphthalate, di-n-octylphthalate, dibenzofuran, LPAHs, and HPAHs. The
Chevron USA Asphalt site is located just downstream of the outfall and is listed in DEQ)'s
ECSI database as having known or potential contamination, including: gasoline; benzene,
toluene, ethylbenzene, and xylenes (BTEX); PAHSs; and phenolic compounds.

The City has identified three non-City outfalls adjacent to or just upstream of Outfall 22 (see
Figure 16). Designation for these adjacent owner/occupant outfalls is as follows:

e  WP-11: Great Western Chemical (200 feet upstream —two outfall pipes at this location)
s  WP-12: Tosco (adjacent)

3.18.2 Site Observations
The following observations were noted at Outfall 22 on QOctober 18, 2002:
* Flow from the outfall was approximately 5 gpm.

» A thick layer of brown foam accumulated in the pool at the outfall terminus (see
Photograph 46 in Appendix C).

* A moderate hydrocarbon-like sheen was observed seeping from the riverbank below the
outfall terminus (see Photograph 48 in Appendix C).

¢ Three private outfalls were observed within 225 feet of the outfall. A deep erosional
channel was observed in the riverbank approximately 250 feet southeast at the
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discharge point of two adjacent owner/occupant outfalls. The channel is approximately
3 feet deep and 4 feet wide and extends to the apparent high tide water line. O

Photographs 44 through 49 (Appendix C) were taken at Outfalt 22 during the sediment
investigation. :

3.18.3 Sample Observations

Six shallow (less than 15 cm) sediment samples, one field duplicate, and one equipment
blank were collected in the vicinity of Outfall 22. Sample locations are presented in
Figure 16. The following is a brief summary of field observations:

¢ All six samples and the field duplicate were collected below the low tide water line.

» A small amount of paint chips and a hydrocarbon sheen were observed on the surface
of all the samples.

3.18.4 Deviations from WP/FSP

Sediment samples at Cutfall 22 were collected in accordance with the WP/FSP. There were
no deviations. ‘

3.19 Outfall 22B

3.19.1 Background /)

Outfall Characteristics N

Stormwater Qutfall 22B (a 48-inch-diameter pipe) is located on the west side of the river at
river mile 6.8, just upstream of the railroad bridge. At low and high river stage, the outfall is
located above the apparent high tide water line. On October 16, 2002, the low tide water line
was approximately 250 feet from the outfall and the high tide water line was not recorded.
A shallow erosional channel extended from the outfall terminus to the low tide water line.
The upper 50 feet of the channel below the outfall was approximately 0.5 foot deep, 2 feet
wide, and lined with a thin (2 cm) silt layer, gravel, small cobbles, and woody debris. The
lower 200 feet of the channel was approximately 1 foot wide and 0.5 foot deep and lined
with a thin (2 cm) layer of silt, which ended at the apparent high tide water line.

Sediment trend analysis in the river adjacent to Outfall 22B indicated that the general
sediment trend in the area is “dynamic equilibrium” (that is, there is a grain-by-grain
replacement along the transport path, with no accumulation). (Geo Sea Consulting Ltd.,
2001). With the exception of footings from the railroad bridge, the bank is generally straight,
without large structures or obvious features that may create localized sediment shoaling or
scouring in the vicinity of the outfall.

Drainage Basin Characteristics

Outfall 228 provides drainage for industrial sites and NW Front Avenue. This outfall may

also provide overflow drainage for the Gould Battery Superfund site. The drainage basin

served by Outfall 22B is approximately 37 acres and is approximately 300 feet from the _ //-D
S

B.45 PDX/033380024.00C

Confidential Business Information EPA-BRIX_DOCS001357



- APPENDIX, B—DATA REPORT
SOURCE CONTROL SEDIMENT INVESTIGATION FOR THE CITY OF PORTLAND QUTFALLS

shoreline. On the basis of 2003 estimates, 81 percent of the basin is zoned industrial, and
rights-of-way are 19 percent of the basin.

The properties within the basin include: chemical and industrial gas manufacturing
facilities, a solid waste transfer station, and a sanitary pump station (CH2M HILL, 2000b).
There are three facilities within the basin with permitted stormwater discharges to the
City’s conveyance system. City records show no facilities with permitted nonstormwater
discharges in the basin.

Historically, much of the area currently drained by Outfall 22B was composed by Doane
Lake, a shallow lake and wetland in the floodplain of the Willamette River. The following
information about this area is from the DEQ ECSI (#36) Web site. Early in this century, the
lake was split into three sections by an elevated railroad line. From the 1920s to the 1940s,
heavy industries set up along the shores, filling in most of the remnants of Doane Lake.
Northwest of the railroad line, 30,000 cubic yards of coal tar were laid down from a coal
gasification plant [this area is now in City Basin 22C]. Southeast of the railroad line, a
company engaged in battery “breaking” and lead smelting [Gould — ECSI #49] buried
80,000 tons of lead-bearing material, and discharged 6.5 million gallons of sulfuric acid into
the lake. An adjacent agricultural chemical production facility [Rhone-Poulenc Inc.- ECSI
#155] discharged wastewaters containing chlorinated phenolic and aromatic compounds, as
well as herbicides and insecticides. In addition, highly alkaline calcium hydroxide and
mildly radioactive zirconium sands have been landfilled in the area. In 1983, NL/Gould
(the “battery breaking” site) was placed on the National Priorities List (NPL). The Ri/FS for
NL/Gould was completed in 1988. Upon completion of the Doane Lake Study (ECSI #36) in
1990, DEQ decided it would be more efficient to investigate and clean up the sites in the
study area individually, rather than attempt a cleanup of the study area as a whole. The
Doane Lake Study Area is listed in DEQ’s ECSI database as having known or potential
contamination, including: chlorophenols, coal tar, creosote, PAHs, herbicides, insecticides,
radioactive casting sands, lead, calcium hydroxide sludge, volatile organics, sulfuric acid,
and asbestos.

Other DEQ ECSI sites Iocated within the basin include: Gould Inc. /NL Industries Inc. (ECSI
#49), Schnitzer Investment - Doane Lake (ECSI #395), and Metro Central Transfer Station
(ECSI #1398). Gould Inc. /NL Industries Inc. is listed in DEQ’s ECSI database as having
known or potential contamination, including: lead, cadmium, sulfuric acid, zinc, and
antimony. Schnitzer Investment - Doane Lake is listed in DEQ's ECSI database as having
known or potential contamination, including: calcium hydroxide, lead, arsenic, petroleum
hydrocarbons, PCB, chlorinated solvents. Metro Central Transfer Station is listed in DEQ’s
ECSI database as having known or potential contamination, including: pesticides,
herbicides, benzene, and heavy metals.

There is one DEQ ECSI site located partially within the basin: Elf Atochem North America
(ATOFINA Chemicals) (ECSI #398). ATOFINA Chemicals is listed in DEQ’s ECSI database
as having known or potential contamination, including: chlorine; hydrochioric acid,
ammonia, sodium hydroxide, asbestos, sodium metabisulfite, sodium bichromate, sulfuric
acid monochlorobenzene, and DDT. Some drainage from this site along Front Avenue may
enter the City’s conveyance system, although most site drainage is served by private
outfalls.
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Characteristics of Sites Adjacent to Outfall

ATOFINA Chemicals Inc., a chemical manufacturer, occupies the property adjacent to
Outfall 22B (ECSI #398). Just downstream of the outfall are the Burlington Northern
Railroad and bridge. Wacker Siltronic Corp. (ECSI #183), a semiconductor manufacturer,
occupies the property just downstream of the outfall.

O

Other DEQ ECSI sites that are located outside the basin but in the vicinity of Outfall 22B
(within approximately 200 feet of the basin) are: Rhone-Poulenc—East Doane Lake (ECSI
#155) and ESCO Corp.-Willbridge Landfill (ECSI#397). Rhone-Poulenc is listed in DEQY's
ECSI database as having known or potential contamination, including: 2,4-
Dichlorophenoxyacetic acid {2,4-D), 2,4,5-Trichlorophenoxyacetic acid (2,4,5-T), dioxins and
furans, isomers of dichlorobenzene, phenolic compounds, creosols, trichloroethene, BTEX,
lead, and arsenic. ESCO Corp is listed in DEQ’s ECSI database as having known or potential
contamination, including: foundry sand, slag, demolition debris, dust, and foundry yard
debris (including zirconium sand).

The City has identified two non-City outfalls within close proximity to Outfall 22B.
Designation for these adjacent owner /occupant outfalls is as follows:

e  WP-06: Rhone-Poulenc
¢  WP-213: Culvert under Front Avenue

Ownership of WP-213 is unknown; it drains an undeveloped area between the railroad

tracks and Front Avenue. Non-City outfall WP-06 is an underwater discharge just offshore

from Outfall 22B and conveys site remediation wastewater from the Rhone-Poulenc (RPAC) O
site. :

3.19.2 Site Observations
The following observations were noted at Outfall 22B on October 16, 2002:

¢ Flow from the outfall was constant and estimated to be between 10 and 25 gpm.
However, because City records show no permitted nonstormwater discharges in the
basin (based on 1999 data), the source of this dry-weather flow is unknown.

¢ A thick layer of brown and white foam was observed on the pooled water below the
outfall (see Photograph 51 in Appendix C).

¢ A minor sheen was observed on the pooled water below the outfall.

e An odor similar to bleach was noted in the area around the outfall, but it was not-
determined whether the odor was coming from the outfall.

¢ A shallow (6 inches) erosional channel extended from the outfall to the low tide mark of
the riverbank. The channel was covered with a 1-cm-thick layer of orange/brown silt
from the outfall to the high tide mark on the riverbank (see Photographs 53 and 54 in
Appendix C).

Photographs 50 through 57 (Appendix C) were taken at Outfall 22B during the sediment

investigation. O
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3.19.3 Sample Ohservations

Four shallow (less than 15 cm) sediment samples were collected in the vicinity of Outfall
22B. Sample locations are presented in Figure 17. The following is a brief summary of field
observations:

o Two samples were collected above the low tide water line in the erosion channel.
510122B040 was collected 52.5 feet from the outfall above the high tide water line.
S10122B030 was collected 125 feet from the outfall below the high tide water line.

» Two samples were collected from the river below the low tide water line. 5101228010
and 510122B020 were collected approximately 5 feet from the low tide water line.
Sample S10122B020 was collected upriver of the observed discharge of Outfall 22B.

» No anthropogenic debris was observed in the samples.

3.19.4 Deviations from WP/FSP

Sediment samples at Outfall 22B were‘collected in accordance with the WP /FSP, with the
following deviation:

¢ Sample S10122B020 was collected 100 feet upstream of SI0122B010 in order to collect a
sample upstream of the predicted discharge plume.

3.20 Outfall 22C
3.20.1 Background

QOutfall Characteristics

Stormwater Outfall 22C (an 84-inch-diameter pipe) is located on the west side of the river at
river mile 6.75, just downstream of the railroad bridge. At low and high river stage, the
outfall is located above the apparent high tide water line. On October 17, 2002, the low tide-
water line was approximately 250 feet from the outfall and the high tide water line was not
recorded. The outfall discharged into a large plunge pool, which drained via a shallow
erosional channel from the outfall terminus to the low tide water line. The channel was
approximately 1 foot wide and 0.5 foot deep and lined with a thin layer of silt, which ended
at the apparent high tide water line. :

Sediment trend analysis in the river adjacent to Outfall 22C indicated that the general
sediment trend in the area is “dynamic equilibrium” (that is, there is a grain-by-grain
replacement along the transport path; the bed is neither accreting nor eroding) (Geo Sea
Consulting Ltd., 2001). With the exception of footings from the railroad bridge, the bank is
generally straight, without large structures or obvious features that may create localized
sediment shoaling or scouring in the vicinity of the outfall.

Drainage Basin Characteristics

Outfall 22C provides drainage for upland wetlands, remnants of Doane Lake (see
discussion under Outfall 22B), Forest Park streams, and a few industrial sites. The drainage
basin served by Quitfall 22C is approximately 1,009 acres. On the basis of 2003 estimates,
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approximately 5 percent of the basin is zoned industrial, and 88 percent of the basin is
zoned rural and open space. Rights-of-way are approximately 7 percent of the basin. O

The properties located within the basin but nearest the shoreline are primarily industrial.
The properties within the basin include: metal fabrication facilities, equipment repair and
vehicle salvage facilities, bulk organic chemical manufacturing facilities, and transportation
facilities (CH2M HILL, 2000b). City records show two facilities with permitted stormwater
discharges and one facility with nonstormwater discharges.

There are two DEQ ECSI sites located within the basin: Koppers Industries Inc. (ECSI
#2348) and Santa Fe Pacific Pipeline Co. (ECSI #2104). The DEQ ECSI database says that the
Koppers Industries Inc. site evaluation is included in the Strategy Recommendation for
Wacker Siltronic Corp. (refer to ECSI #183). Wacker Siltronic Corp. is discussed in the

following paragraph. Santa Fe Pacific Pipeline Co. is listed in DEQ’s ECSI database as

having known or potential contamination, including: 2-methylnaphthalene, carbazole,
LPAHSs, HPAHSs, 2,4-D, and 2,4-DB.

There is one DEQ ECSI site located partially within the basin: Wacker Siltronic Corp. (ECSI
#183). Wacker Siltronic Corp. is the site of a historical coal tar gasification plant and is listed
in DEQ'’s ECSI database as having known or potential contamination, including: PAHs,
BTEX, phenols, 2,4-D, metals, 2-methylnaphthalene, bis(2-ethylhexyl) phthalate, carbazole,
PCP, di-n-butylphthalate, dibenzofuran, DDTs, 2,4-D, and 2,4-DB.

Characteristics of Sites Adjacent to Outfall

Wacker Siltronic Corp., a semiconductor manufacturer, occupies the property adjacent to O
Outfall 22C (ECSI #183). Just upstream of the outfall are the Burlington Northern Railroad

and bridge. ATOFINA Chemicals Inc. (ECSI #398) occupies the property upstream (south)

of the outfall.

The City has identified two non-City outfalls upstream and within close proximity to
Outfall 22C. Designation for these adjacent owner/occupant outfalls is noted as follows:

»  WP-06: Rhone-Poulenc
¢ WP-213: Culvert under Front Avenue

Ownership of WP-213 is unknown; it drains an undeveloped area between the railroad
tracks and Front Avenue. Private outfall WP-06 is an underwater discharge just offshore
from City Outfall 22B and conveys site remediation wastewater from the Rhone-Poulenc
(RPAC) site.

3.20.2 Site Observations
The following observations were noted at Outfall 22C on October 17, 2002:

s Flow from the outfall was constant and estimated to be between 10 and 25 gpm (see
Photograph 59 in Appendix C).

» Flow from the outfall discharged into a large plunge pool located beneath the outfall.
Water in the pool was reddish brown because of a large amount of suspended soils, and ‘
it had a minor sheen and a thin film layer on top (see Photograph 59 in Appendix C}. ;O
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» A shallow (approximately 6 inches) erosional channel extended from the plunge pool to
. | the low tide mark of the riverbank. The channel was covered with a 1- to 4-cm-thick
layer of reddish brown silt from the outfall to the high tide mark on the riverbank (see
Photographs 61, 62, and 63 in Appendix C).

Photographs 58 through 63 (Appendix C) were taken at Qutfall 22C during the sampling
event.

3.20.3 Sample Observations
Four shallow (less than 15 cm) sediment samples were collected in the vicinity of Outfall

22C. Sample locations are presented in Figure 17. The following is a brief summary of field
observations:

» Two samples were collected in the erosional channel above the high tide water line.
S10122C040 was collected 20 feet from the outfall, and SI0122C030 was collected 110 feet
from the outfall.

* Two samples were collected in the river below the low tide water line. 510122C030 was a
nearshore sample collected 5 feet from the low tide water line. SI0122C040 was a
nearshore sample collected 50 feet from the low tide water line because there was riprap
along the shoreline.

» No anthropogenic debris was observed in the samples.

. | 3.20.4 Deviations from WP/FSP

Sediment samples at Qutfall 22C were collected in accordance with the WP/FSP. There
were no deviations.

3.21 Qutfall 23
3.21.1 Background

Outfall Characteristics

Outfall 23 (a 27-inch-diameter pipe) is a historical CSO outfall located on the west side of
the river at river mile 5; all flow from this cutfall was diverted to the Linnton sanitary sewer

interceptor in 1945, and the outfall was plugged in 1992. No stormwater can discharge
through this outfall. :

Drainage Basin Characteristics

No stormwater discharges from Outfall 23. Some stormwater in the area adjacent to this
outfall is captured by the combined system and sent to the CBWTP. Most hillside runoff in
this area discharges through non-City outfalls. A review of individual property drainage in
and around the basin boundary found that very few properties, if any, have stormwater
connections to the combined system. The “stormwater” drainage basin (that discharges to
the CBWTP) is shown as a few small “patches” of drainage. It is, in fact, possible that there
is actually fewer than 1.8 acres of stormwater captured in this area. Additional research is
. needed to clarify the nature, extent, and direction of the collection system in this area, as
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some of the mapping information used may not be current. This may result in additional
changes to the "stormwater” drainage basin boundary. O

Characteristics of Sites Adjacent to Outfall

Mobil Oil Terminal (ECSI #137) occupies the property adjacent to Qutfall 23. This facility
conducts bulk petroleum distribution and transportation, some of which takes place at the
Mobil Oil dock. Mobil Oil Terminal is listed in DEQ’s ECSI database as having known or
potential petroleum contamination. There are documented petroleum releases associated
with this site.

The City has not identified any non-City outfalls in close proximity to Qutfall 23 (see
Figure 18). The closest upstream outfall is WP-209 (Mobil Oil) located approximately
270 feet upstream. Site Observations

The location of the outfall could not be confirmed. The approximate outfall location is
shown in Figure 18.

3.21.2 Sample Observations

No samples were collected at the outfall.

3.21.3 Deviations from WP/FSP

Outfall 23 was located according to the aerial photograph and GPS coordinates for the
outfall. However, just upstream the field team noted another outfall that was labeled on the
map as a private outfall but had a CSO sign next to it. The project manager was contacted @ '
and it was decided to forgo sampling at this outfall until more information could be S
obtained about its status.

At the time that the WP /FSP was developed and implemented, it was not known that
Outfall 23 had been plugged and had not discharged for more than 10 years.

3.22 Outfall 24
3.22.1 Background

QOutfall Characteristics

Outfall 24 (a 12-inch diameter pipe)is a historical CSO outfall located on the west side of the
river at river mile 4.3. In 2000, all flows were diverted to the Linnton sanjtary sewer
interceptor, and stormwater can no loenger discharges through this outfall. In case of a large
storm event or pump station failure, combined sewage could discharge through this outfall,
but no CSO events have been observed since diversion.

At low and high river stage, the outfall is above the apparent high tide water line. On

Qctober 22, 2002, the low tide water line was 230 feet from the outfall and 130 feet from the

apparent high tide water line. The outfall is located on the top of a steep, rocky, and heavily

vegetated riverbank that extends approximately 30 feet from the outfall. The bank then

becomes flat, with a large tidally influenced area. O
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Sediment trend analysis in the river adjacent to Outfall 24 indicated that the general
sediment trend in the area is “mixed case” (that is, the environment undergoes periodic
accretion followed by periodic erosion) (Geo Sea Consuilting Ltd., 2001). The riverbank is
generally straight, without large structures or obvious features that may create localized
sediment shoaling or scouring in the vicinity of the outfall.

Drainage Basin Characteristics

The stormwater drainage basin served by this outfall was originally estimated to be

79 acres. After review of the NW 110th CSO Separation Project as-builts, this estimate was
revised to 32.7 acres. This basin area represents the acreage of stormwater that is captured
and sent to the Columbia Boulevard Water Treatment Plant via the combined system.
Hillside runoff that was included in the original estimate for Outfall 24 was determined to
be actually discharging through non-City outfalls. The basin boundary was also revised to
remove properties that have no obvious connection to the combined system. This includes
large portions of land that are undeveloped. Additional research may be required to
evaluate whether any hillside stormwater drainage is entering the combined system.

Characteristics of Sites Adjacent to Outfall

At the time of the site reconnaissance (2000), there was no tenant at the property immedi-
ately adjacent to Outfall 24. There are a number of ECSI sites along the shoreline and
upriver to Qutfall 24 that could affect sediment in the vicinity of the outfall. These include
(from upstream to downstream): ARCO Bulk Terminal (ECSI #1528), Columbia River Sand
& Gravel Inc. (ECSI #2351), Linnton Plywood Association (ECSI #2373), and Babcock Land
Company (ECSI #2361). The ARCO Bulk Terminal {also known as BP Atlantic Richfield)
site is listed in DEQY's ECSI database as having known or potential petroleum contamina-
tion. Columbia River Sand & Gravel is located on the south part of the Linnton Plywood
property and the site investigation was included in the Linnton Plywood DEQ ECSI. The
Linnton Plywood Association and Babcock Land Company are shown in DEQ’s ECSI
database as not having enough information to list the sites on the Confirmed Release List.

* The City has not identified any non-City outfalls in close proximity to Outfall 24 (see
Figure 19). The closest upstream outfall is WP-126 (Linnton Plywood), located more
than 750 feet upstream.

3.22.2 Site Observations

The following observations were noted at Outfall 24 on October 22, 2002:

¢ There was no discharge from the outfall.

s The outfall was located 230 feet from the low water mark in a heavily vegetated area
with a steep slope.

* A large amount of anthropogenic debris (including steel cans, aluminum cans, glass
bottles, car tires, wire, and plastic pieces) was located around the outfall.

* Several small waxy sheens accumulated on the beach as the tide receded. The sheens
~ fragmented when touched, did not feel oily, and had no apparent odor. Digging below
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the sheen did not reveal any deposits or increase the intensity of the sheen. These sheens
appeared to be naturally occurring,.

Photographs 64 through 66 (Appendix C) were taken at Outfall 24 during the sampling
event.

3.22.3 Sample Observations

Five shallow (less than 15 cm) sediment samples and one equipment blank were collected in
the vicinity of Outfall 24. Sample locations are presented in Figure 19. The following is a
brief summary of field observations:

+ Five samples were collected above the low tide water line. 510124010 was collected
30 feet from the presumed discharge flow channel above the apparent high tide water
line. 510124020 was collected in the presumed discharge flow path below the high tide
water line, 510124030, 510124040, and SI0124050 were collected approximately 20 feet
above the low tide water line. 510124030 was collected upriver of the presumed
discharge flow path.

* Significant anthropogenic debris, including cloth and a perfume bottle, was removed
from S10124010, which was collected 30 feet below the outfall.

* A light oil sheen was observed and petroleum odor was noted in 510124050, which was
collected 100 feet downstream of the outfall.

3.22.4 Deviations from WP/FSP

Sediment samples at Outfall 24 were collected in accordance with the WP /FSP. There were
no deviations. At the time that the WP/FSP was developed and implemented, it was not
known that this outfall did not discharge to the river.
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SECTION 4

Analytical Results

Analytical results for all sediment samples collected during the Source Control Sediment
Investigation for the City of Portland Qutfalls are presented in Table 1. Laboratory data
sheets and a data validation report are presented in Appendixes E and F, respectively.
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Appendixes A through F

Appendixes A through F are provided in CD format.

Appendixes

Field Data Sheets

Field Notes

Site Photographs

Daily Precipitation Log Portland, Oregon
Laboratory Data Sheets

Data Validation Report
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This RI sampling and analysis plan consists of a compilation of the standard operating
procedures (SOPs) that have been developed by BES and that may be pertinent to the
collection of solids samples (i.e., sediment and soils). Some of these SOPS may be
incorporated into sampling and analysis plans for future individual outfall RIs where
appropriate. The SOPs contained in this appendix include the following;:

* Guidance for Sampling of Catch Basin Solids (CH2M HILL, 2003)
» Sampling of Soil and Sediment (BES SOP No. 5.01a)

¢ Field Quality Control Sample Collection (BES SOP No. 7.01c)

s Draft Decontamination of Sampling Equipment (BES SOP 7.01a)

POX{033240006.00C [}
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Standard Operating Procedures—Guidance for
Sampling of Catch Basin Solids

1.0 Purpose

This document describes Standard Operating Procedures (SOPs), developed for the City, for
the collection of environmental solids samples from stormwater catch basins. It provides
procedures to be used for assessing potential pathways of contamination from upland
sources via stormwater conveyances to receiving waters and sediments. Sampling for
environmental investigations requires different methods than those that may be used for
determining waste profiles for catch basin solids disposal.

The procedures described here are intended to provide representative samples of catch
basin contents. These procedures may be modified for other purposes, such as assessing
characteristics of older or newer solids, or because of space or access limitations. All
deviations from these SOPs should be noted in field logs and reports.

1.1 Background

Catch basins are typically designed to prevent debris, gravels, and soils from fouling storm
drain lines, and generally remove larger particles (greater than approximately 1 millimeter
in diameter). Unlike specially designed stormwater treatment vaults, catch basins are not
intended to remove fine particles or soluble pollutants, and they may only marginally
reduce concentrations of contaminants or suspended solids. Catch basin retention
efficiencies for suspended solids may be highly variable as functions of basin design,
stormwater flow rates, accumulated solids in the sump (a function of cleaning frequency),
and solids particle characteristics. Finer particle fractions may be suspended in moving
water and carried beyond the catch basin. Because these finer particles are often correlated
with organic and inorganic contamninants, special care needs to be taken while collecting
catch basin solids samples to ensure that the finer particle fraction is sampled.

2.0 Scope and Applicability

The methodologies discussed in these SOPs are intended to provide procedures for
collecting representative environmental samples of solids in stormwater catch basins. These
SOPs describe specific steps that can be used to ensure representative and comparable data.

Residual material in catch basins is inherently variable. Factors that can affect variability
include the characteristics of catch basin structures, the sources of particles, water flow rates
and stormwater quality, and the depth and pattern of accumulated solids. In addition, the
characteristics of catch basin solids can vary from slurry-like to dry solids. Although
variability may be unavoidable, standard methods of collecting and handlmg samples can
improve data quality.

YERSION 1.0
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APPENDIX C—PROGRAMMATIC BEMEDIAL INVESTIGATION SAMPLING AND ANALYSIS PLAN

3.0

Equipment and Materials O

The following equipment should be available for collecting solids samples from catch

basins:

¢ Sampler (generally one type will be selected per catch basin}

1

1

Stainless steel scoop, trowel, or spoon

Bucket (hand) auger

Hand corer

Petite Ponar® dredge/Van Veen® dredge (0.025 square meter [m?])

¢ Sampling Equipment List

4.0
4.1

Site Sampling and Analysis Plan and/or site files detailing sampling locations,
sample collection, and site information

Large stainless steel bowl

Stainless steel mixing spoon

Latex gloves

Metal or wooden rod

Field data sheets or other documentation

Laboratory-supplied sample containers

Cooler and ice/chilled blue ice

Tape measure _

Ziploc® bags

Field notebook O
Permanent marking pens

Sample labels

Chain-of-custody seals
Personal Protective Equipment (PPE)

Procedures

Documentation

Regardless of the equipment to be used, the following general procedures apply:

* Confirm any active catch basin best management practices such as sweeping and
cleaning, frequency of activity, etc., if known.

* Document design flow rates (base flow, storm flow) for catch basins, if known.

. Record weather conditions at the time of sampling and last known rainfall event(s).

» Record the location of the catch basin. Include potential solids or contaminant sources
such as construction activities, erosion, equipment storage or use, waste or material
storage, vehicles, exhaust vents, onsite processes, etc. Site features, distances, flow

-directions, and gradients should be noted or sketched on a site map.

c-2

O

VERSION 1.0
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APPENDIX C—PROGRAMMATIC REMEDIAL INVESTIGATION SAMPLING AND ANALYSIS PLAN

¢ Record dimensions of catch basin. Diagram inlet/outlet pipes in the catch basin. The
source of inlet flows and destination of outlet flows should be noted, if knewn.

» Note the presence of water, visible flows, signs of flooding, clogging, debris in or around
the catch basin, blocked inlets/ outlets, staining, etc.

¢ Note any apparent evidence of contamination in the catch basin, such as odor, sheen,
discoloration, etc., of water or solids.

* Measure the depth of solids in the catch basin and the total depth of the catch basin or
sump. Use a decontaminated metal rod or disposable wooden dowel to probe the total
depth of the catch basin.

* When recovering samples, record visual observations of:
- Color
- Texture, estimates of particle size fractions (as soil classification)

- Amount and type of debris (Note: any large debris observed in the sample, including
sticks, leaves, beverage containers, miscellaneous pieces of plastic and metal, stones
and gravel, etc., should be removed, but paint chips and small organic matter should
be left in the sample)

e Prepare a diagram of sampling locations within the catch basin, noting any special
features such as sumps, inlets and outlets, etc.

e Decontaminate all sampling equipment using documented procedures before and after .
any sampling activities. Record the decontamination procedures in the field notes.

* Record any deviations from the specified sampling procedures or any obstacles
encountered.

» Complete a chain-of-custody form for all samples.

4.2 Selection of Sampling Method

Sampling equipment should be matched with the presence and depth of water, solids water
content, and catch basin depth. Figure 1 presents a flow chart for determining the
appropriate sampling device. Detailed descriptions of each sampling method are presented
in Section 4.3.

42,1 Decontamination of Equipment

Non-disposable equipment that contacts solids samples should be thoroughly cleaned and
decontaminated before each set of samples is collected. Decontamination should be done in
accordance with City of Portland SOP 7.01a’ or comparable standard. Decontamination
solutions should be selected on the basis of the type of analysis being conducted on samples.

1 Bureau of Environmental Services, Environmental Investigations Division, SOP No. 7.01a Draft or subsequent revisions,
Decontamination of Sampling Equipment.

VERSION 1.0
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APPENDIX C—PROGRAMMATIC REMEDIAL INVESTIGATION SAMPLING AND ANALYSIS PLAN

4.3 Sample Collection

This guidance for sampling catch basins is intended to assess individual catch basins as
potential sources of past, present, or future conduits of contamination to Willamette River
sediments. Sample collection should therefore incorporate material representative of the
total depth and area unless specific alternative sampling objectives are otherwise noted and
approved. In some cases, sample collection from discrete depths may be desired based on
knowledge of catch basin maintenance and time since last cleaning, activities conducted
within the drainage area, spills or releases, and related information.

Standing water in the catch basin, if present, may be pumped off to simplify sample
collection. If this procedure is conducted, care must be taken to:

¢ Pump water from the surface only
* Leave a thin layer of water so that fine materials in the solids are not disturbed
e Pump water slowly so that fine materials are not disturbed

» Dispose of pumped water in the sanitary sewer (pumped water may not be released into
the storm system)

e Document all steps taken, the depth and volume of water removed, the point of water
disposal, water remaining before sampling, and other relevant factors

4.3.1 Sampling Firm Solids in Catch Basins without Standing Water

Firm solids above the water line are most easily collected using simple soil sampling tools
(that is, stainless steel spoon or trowel, or bucket auger). When sampling with a spoonor -
auger, solids may be moist or wet but should retain their form and structure when handled.
(Note: If the sample has a high water content [water drips from solids}, another sampling
method should be considered to minimize the loss of fine particles in liquid drainage.)

4.3.1.1 Stainless Steel Spoon, Scoop, or Trowel

If necessary, the spoon, scoop, or trowel may be attached to an extension pole in order to

reach the bottom of the catch basin, provided a representative sample can be retained on the
spoon and recovered intact. -

The following procedure defines steps to be taken when sampling dry or moist solids with a
stainless steel spoon, scoop, or trowel:

1. Collect the necessary equipment. Clean and decontaminate the equipment, using
procedures appropriate for the analytical parameters to be measured.

2. Arrange the appropriate sampling containers.
3. Don a new pair of nitrile or latex gloves.

4. Using a decontaminated stainless steel spoon, scoop, or trowel, collect an equal amount
of material from five locations: each corner (or, if round, each compass point) and the
center. Material recovered at each point should be a composite of the total depth of
accumulated material, unless otherwise specified in the sampling plan.

VERSION 1.0
C4 POXAI31550010.DOC

Confidential Business Information EPA-BRIX_DOCS001412



APPENDIX C—PROGRAMMATIC REMEDIAL INVESTIGATION SAMPLING AND ANALYSIS PLAN

Place sampled solids into a decontaminated stainless steel bowl or tray. Repeat step 4 as
necessary in order to obtain the required volume, and mix to homogenize thoroughly
using a decontarhinated or disposable stainless steel spoon.

Collect a suitable portion of the mixed solids with a decontaminated or disposable
stainless steel spoon and place into each appropriate sample container.

Check that a Teflon® liner is present in caps, if required. Secure the caps tightly. Label
sample containers clearly with all appropriate sample information.

Place samples in cooler for transport. Refrigeration to 4° Celsius (C) is usually required.
Transport time to the laboratory should be as short as possible and must be documented
with a chain-of-custody form.

Ensure that appropriate field notes, as detailed in the Field Documentation, Section 4.1,
have been collected.

10. Complete the chain-of-custody documents.

4.3.1.2 Stainless Steel Bucket Auger (Hand Auger)

Bucket augers are applicable to the same situations and materials as the spoon, scoop, and
trowel method described above. Most bucket augers have long handles (> 4 feet), and some
can be fitted with extension handles that will allow the collection of solids from deeper catch
basins.

The following procedure defines steps to be taken when sampling dry or moist solids with a
. stainless steel bucket auger:

1.

Collect the necéssary equipment. Clean and decontaminate the equipment, using
procedures appropriate for the analytical parameters to be measured.

Arrange the appropriate sampling containers.
Don a new pair of nitrile or latex gloves.

Advance a thoroughly cleaned and decontaminated bucket auger into catch basin sclids
in each corner (or, if round, each compass point) and the center of the catch basin.
Material recovered at each point should be a composite of the total depth of
accumulated material, unless otherwise specified in the sampling plan.

Empty the auger into a stainless steel bowl] or tray. Repeat step 4 as necessary in order to
obtain the required volume and mix to homogenize thoroughly, using a decontaminated
or disposable stainless steel spoon.

Collect a suitable portion of the mixed solids with a decontaminated or disposable
stainless steel spoon and place the sample into each appropriate sample container.

VERSION 1.0
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o
.

Figure 1. Flow Chart for Selecting the Appropriate Catch Basin Solids Sampler
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7. Check that a Teflon® liner is present in caps, if required. Secure the caps tightly. Label
. sample containers clearly with all appropriate sample information.

- 8. Place samples in cooler for transport. Refrigeration to 4° Celsius (C) is usually required.
Transport time to the laboratory should be as short as possible and must be documented
with a chain-of-custody form.

9. Ensure that appropriate field notes, as detailed in the Field Documentation, Section 4.1,
have been collected.

10. Complete the chain-of-custody documents.

43.2 Sampling Solids in Catch Basins with Standing Water

Hand corers or dredge samplers should be used when standing water is present in catch
basins to prevent washout of sample material when the sampler is retrieved through the
water column. Corers may also be used for dry and moist solids. Some hand corers can be
fitted with extension handles that will allow the collection of samples in deeper basins.

4.3.2.1 Hand Corers
The following procedure defines steps to be taken when sampling saturated solids with a
stainless steel hand corer:

1. Collect the necessary equipment. Clean and decontaminate the equipment, using
procedures appropriate for the analytical parameters to be measured.

2. Arrange the appropriate sampling containers.
. 3. Don a new pair of nitrile or latex gloves.

4. Using a thoroughly cleaned and decontaminated corer, advance the sampler into catch
basin solids with a smooth, continuous motion, twist corer, and then withdraw itin a
single motion.

5. Remove the nosepiece and withdraw the sample into a stainless steel bowl or tray.

6. Repeat steps 4 and 5 in each corner (or, if round, each compass point) and the center of
the catch basin. Material recovered at each point should be a composite of the total
depth of accumulated material, unless otherwise specified in the sampling plan.

7. Mix to homogenize thoroughly, using a decontaminated or disposable stainless steel
spoon.

8. Collect a suitable portion of the mixed solids with the decontaminated or disposable
stainless steel spoon and place into each appropriate sample container.

9. Check that a Teflon® liner is present in caps, if required. Secure the caps tightly. Label
~ sample containers clearly with all appropriate sample information.

10. Place samples in cooler for transport. Refrigeration to 4° Celsius (C) is usually required.
Transport time to the laboratory should be as short as possible and must be documented
with a chain-of-custody form.
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11. Ensure that appropriate field notes, as detailed in Section 4.1, Documentation, have been
collected. (

N

12. Complete the chain-of-custody documents.

4.3.2.2 Clamshell-Type Dredge Samplers

Clamshell-type dredge samplers like the Petite Poner® and Van Veen® 0.025-m? dredge
sampler are capable of sampling moist and wet solids, including those below standing
water. However, penetration depths usually will not exceed several inches, so it may not be
possible to collect a representative sample if the solids layer is greater than several inches.
The sampling action of these devices causes agitation currents that may temporarily
resuspend some settled solids. This disturbance can be minimized by lowering the sampler
slowly and by allowing slow contact with the solids.

Samples collected with clamshell-type dredge samplers should meet the following
acceptability criteria in order to ensure that representative samples have been collected
(EPA, 2001):

* Solids do not extrude from the upper surface of the sampler.

* Overlying water is present in the sampler (indica.lting minimal leakage).
* Overlying water is clear and not excessively turbid.

* Desired depth of penetration has been achieved.

e The solids-water interface is intact and relatively flat, with no sign of channeling or O
sample washout. : ;

* There is no evidence of sample loss.

The following procedure defines steps to be taken when sampling moist, wet, or submerged
solids with a dredge sampler:

1. Collect the necessary equipment. Clean and decontaminate the equipment, using
procedures appropriate for the analytical parameters to be measured.

2. Arrange the appropriate sampling containers.
3. Don a new pair of nitrile or latex gloves.

4. Using a thoroughly cleaned and decontaminated dredge-type sampler and working on a
clean, decontaminated surface, arrange the sampler in the open position, setting the trip
bar so that the sampler remains open when lifted from the top.

5. Slowly lower the sampler to a point just above the solids surface.

6. Drop the sampler sharply into the solids, then pull sharply on the line, thus releasing the
trip bar and closing the dredge. ‘

7. Raise the sampler and place on a clean surface. Slowly decant or siphon any free liquid
through the top of the sampler. Take care to ensure that fines are not lost in the process;

if necessary, allow the sampler to sit and the fine particles to settle before decanting or C\
siphoning free liquid. A
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e : PDX/031550010.00C

Confidential Business Information EPA-BRIX_DOCS001416



APPENDIX C—PROGRAMMATIC REMEDIAL INVESTIGATION SAMP LING AND ANALYSIS PLAN

8. Open the dredge and transfer the solids into a large stainless steel bow! or tray of
sufficient size to receive three sample loads.

9. Repeat steps 4 through 8 in diagonal corners (or, if round, two opposite compass points)
and the center of the catch basin. Material recovered at each point should be
representative of the total depth of solids in the sampling device. If necessary, modify
sampling points to correspond to catch basin size or dimensions. Record any deviations
in the field notes.

10. Mix to homogenize thoroughly, using a decontaminated or disposable stainless steel
spoon. :

11. Collect a suitable portion of the mixed solids with a decontaminated or disposable
stainless steel spoon and place into each appropriate sample container.

12. Check that a Teflon® liner is present in caps, if required. Secure the caps tightly. Label
sample containers clearly with all appropriate sample information.

13. Place samples in cooler for transport. Refrigeration to 4° Celsius (C) is usually required.
Transport time to the laboratory should be as short as possible and must be documented
with a chain-of-custody form.

14. Ensure that appropriate field notes, as detailed in the Field Documentation, Section 4.1,
have been collected.

15. Complete the chain-of-custody documents.

5.0 Sample Acceptability

Only solids that are collected correctly with grab or core sampling devices should be used
for subsequent physicochemical testing. Acceptability of grabs can be ascertained by noting
that the samplers are closed when retrieved, are relatively full of solids (but not overfilled),
and do not appear to have lost surficial fines. Core samples are acceptable if the core was
inserted vertically in the solids and an adequate depth was sampled without significant loss
out the mouth of the corer.

6.0 Quality Assurance and Quality Control

A rinsate sample may be appropriate or required when non-disposable sampling equipment
is used. The equipment rinsate should be collected between sampling locations and after the
device has been decontaminated. The rinsate sample should be analyzed for the same
parameters analyzed for in solids.

7.0 Resources

1. ASTM. September 1994. Standard Guide for Collection, Storage, Characterization, and
Manipulation of Sediment for Toxicological Testing. American Society for Testing and
Materials (E 1391-94). West Conshohocken, Pennsylvania.

VERSION 1.0 '
PDXA031550010.00C G9

Confidential Business Information EPA-BRIX_DOCS001417



APPENDIX C—PROGRAMMATIC REMEDIAL INVESTIGATION SAMPLING AND ANALYSIS PLAN

2. EPA.1987. A Compendium of Superfund Field Operations Methods, U.5. N
Environmental Protection Agency, Office of Emergency and Remedial Response \
(EPA/540/P-87 /001), Washington, D.C.

3. EPA. 2001. Methods for Collection, Storage, and Manipulation of Sediment for Chemical
and Toxicological Analyses: Technical Manual. U.S. Environmental Protection Agency,
Office of Water (EPA-823-B-01-002). Washington, D.C. October 2001.

/
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SOP No.: 5.01a

City of Portland Revision No.: 1
Bureau of Environmental Services Date: 02/11/02
] Environmental Investigations Division Author: MJH
FIELD QOPERATIONS
STANDARD OPERATING PROCEDURE
SAMPLING OF SOIL AND SEDIMENT
1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the procedures for collecting soil and sediment samples
using non-mechanical sampling devices. The samples generated using these procedures may be submitted for
laboratory analysis as grab samples or may be composited, as needed.

2.0 SCOPE AND APPLICABILITY

The methodologies discussed in this SOP are applicable to the sampling of fine to coarse-grained surface and
subsurface soils, and for sediments beneath flowing and standing water.

3.0 EQUIPMENT AND MATERIALS

The following is a list of required equipment for collecting so'ail and sediment samples:

Bucket Auger(Hand Auger)

Ponar dredge/Ekman dredge

Shovel

Stainless steel scoop

Large stainless stee! bowl

Stainless steel or plastic bucket

Site files detailing sampling locations, site information, and past site visits
Latex gloves

Chain of custody, field data sheets or other documentation
Laboratory-supplied sampler containers

Cooler and chilled blue ice

Stainless steel spoon

Tape measure

PDX 033090001 DOC c-11
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Revision No.: 1

Date: 02/11/02

Author: MIH
4.0 PROCEDURE

The following procedures explain how to collect surface soil samples with a trowel or scoop, subsurface soil
samples with a bucket auger, and sediment samples beneath an aqueous layer using both an Ekman dredge and a
Ponar dredge. '

All sampling devices used in this SOP should be decontaminated prior to any sampling activities. Proper
decontamination procedures are described in SOP 7.01a, Decomamination of Sampling Equipment.

4.1 Sampling Surface Soils with a Trowel or Scoop

Common types of scoops or trowels used to sample surface soils.

The following procedure defines step to be taken when sampling dry or moist soils with a trowel or scoop
Locate the desired sampling point and assemble the appropriate sampling containers.

Using a decontaminated stainless steel scoop, remove the desired thickness of soil from the sampling area.
Transfer the sample to the appropriate sample container or homogenization container.

Label sample container and place sample in cooler for transport.

Record sampling date, time and a description of sampling location on field data sheet and chain of custody
sheet.

Al all e

4.2 Sampling Subsurface Soils Using a Bucket Auger

Common types of bucket augers(hand augers)

- The following procedures define steps to be taken when using a bucket auger to collect a subsurface soil

sample. If necessary and appropriate, call the Utility Locate one-number at (503)246-6699 at least 72-hours
prior to sampling to ensure that all utility Jines in the area are marked. Upon arrival at the site make an
inspection to determine if the utilities have been marked, and if any utilities occur at pre-designated sampling
locations. No core sampling should occur within 18-inches of a marked utility line.

1. Don gloves and drive bucket auger into the ground using a clockwise twisting motion being sure to keep
auger aligned vertically. When auger is full remove from the ground and empty soil into stainless steel
bowl.

C-12 PDX033090001.DOC
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If notes and observations are to be made of the soils at discrete locations within the hotle, those should be
completed now. Observations may include soil type, depth below ground from where soil is extracted, any

. discoloration or odors.
Repeat Steps 1 and 2 as necessary to the appropriate depth.

Upon advancement of the auger to the appropriate sampling depth, withdraw sampler from the hole and
rinse with deionized water. Place sampler in the hole and advance as before, using a twisting motion.
‘Withdraw auger from the hole.

. With as little agitation as possible, place soil sample in the appropriate lab-supplied sample container and

place into chilled cooler for delivery to the laboratory. Use chain of custody documentation to track
collected samples.

1f collecting a composite sample, use auger to collect subsamples from desired location, as prov:ded in Step
5 and place into a stainless steel bowl. Use a stainless steel spoon to homogenize the portions of the
sample, and transfer into sample containers.

When core sampling is completed, place soil cuttings back into the hole.

Record sampling date, time and a description of sampling location on field data sheet and chain of custody
sheet.

If proceeding to another sampling location, decontaminate core sampler per SOP 7.01a “Decontamination
of Sampling Equipment”.

4.3 Sampling Surface Sediments From Beneath an Aqueous Layer Using an Ekman Dredge

P =

The Ekman dredge is useful for sampling benthic communities inhabiting soft bottomed
aquatic environments and the associated sediments. As the dredge is lowered, the hinged
upper doors swing open, allowing water to pass through and minimize the shock wave.
When the dredge reaches the bottom, a messenger is sent down the line which trips the
spring-loaded jaws. The jaws snap shut, preventing washout of the sample.

Thread a sturdy nylon rope through the bracket.

Lower the sampler to a point just above the sediment surface.

Trigger the jaw release mechanism by lowering the messenger down the line.

Raise the sampler and slowly decant any free liquid through the top of the sampler. Be careful to retain any
fine sediments.

5. Open the dredge and transfer the sediment into a stainless steel or plastic bucket. Collect additional
sediment until sufficient sediment has been secured.
6. . Transfer the sample to the appropriate sample container. Label sample container and place sample in
_cooler for transport. 7
7. --Record sampling date, time and a description of sampling location on field data sheet and chain of custody
sheet.
PDX033090001.DGC C-13
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4.4 Sampling Surface Sediments From Beneath an Aqueous Layer Using an Ponar Dredge

The Ponar Dredge is widely used for sampling sand, gravel clays, and the associated benthic macro organisms.
The self-tripping sampler features center hinged jaws and a spring loaded pin that releases
when the sampler makes impact with the bottom. Features include an underlip attachment
that cleans gravel from the jaws that would normaliy prevent closing and removable side
plates that prevent lateral loss of sample. The top is covered with a stainless steel screen
with neoprene rubber flaps which allows water to flow through for a controlled descent
and less interference with the sample.

Thread a sturdy nylon rope through the bracket.

1. Arrange the Ponar dredge in the open position, setting the trip bar so that the sampler remains open when
lifted from the top.

2. Lower the sampler to a point just above the sediment surface.

3. Drop the sampler sharply into the sediment, then pull sharply on the line, thus releasing the trip bar and
closing the dredge.

4. Raise the sampler and slowly decant any free liquid through the top of the sampler. Be careful to retain any
fine sediments.

5. Open the dredge and transfer the sediment into a stainless steel or plastic bucket. Collect additional
sediment until sufficient sediment has been secured.

6. Transfer the sample to the appropriate sample container. Label sample container and place sample in
cooler for transport.

7. Record sampling date, time and a description of sampling location on field data sheet and chain of custody
sheet.

5.0 POTENTIAL PROBLEMS

When collecting subsurface soil samples it will be impossible to drive core sampler through asphalt or concrete
surfaces. If the sampling location is at such a location, arrangements will need to be made with a concrete
cutter to core through those surfaces. In addition, core samplers are not able to penetrate layers of large cobbles
or rock. Alternative sampling processes may need to be considered if samples cannot be obtained using hand
methods. If refusal is encountered, attempt another boring within five feet of the original location.

Since contaminants can be preferentially concentrated in fine grain layers, care must be taken to select sampling:
locations that will best comply with the project requirements. The technician should take careful notes to
document any conditions that may differ from those expected.

When collecting sediment samples using the dredges a common problem is failure of the dredge to close

completely due to debris interfering with the device. This will result in the sediment to fall out of the dredge as
it is raised to the surface. If this occurs, re-attempt until the dredge closes properly.

C-14 PDX033090001.D0OC
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6.0 QUALITY ASSURANCE & QUALITY CONTROL

A rinsate sample may be requested at a site where sampling will occur at more than one sampling location. The
rinsate should be collected between sampling locations and after the device has been decontaminated.

If collect volatile organic compounds (VOCs) samples first. Never collect VOC samples from a composite
sample.

7.0 RESOURCES

1. EPA, Compendium of ERT Surface Water and Sediment sampling Procedures, U.S. Environmental
Protection Agency, Office of Solid Waste and Emergency Response (EPA/540/P-91/005), Washington
D.C,, 1991.
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SOP No.: _7.01¢

City of Porttand Revision No.:_1
" Bureau of Environmental Services Date: _ 1/30/02
——] Environmental Investigations Division Author: _]BB
FIELD OPERATIONS
STANDARD OPERATING PROCEDURE
FIELD QUALITY CONTROL SAMPLE COLLECTION
1.0 PURPOSE

This Standard Operating Procedure (SOP) details procedures for taking field Quality Control {QC) samples in
conjunction with the extraction of environmental monitoring samples. The intended sampling media pertains to
surface water, stormwater, wastewater, sediment/soils, and groundwater. Furthermore, the development of the
QC sampling procedure will follow the directives of the sampling project of concern and will be designed
accordingly. The types of QC samples discussed are trip blanks, duplicates, and rinsates.

2.0 SCOPE AND APPLICABILITY

Field Quality Contrel samples are intended for the evaluation of the sampling operation and the quantification
and documentation of bias that can occur in the field. QC samples offer sampling crews the ability to assess the
accuracy of the data they produce and a means for quantifying sampling bias and limiting it to acceptable
levels. By incorporating QC procedures into a sampling and monitoring plan, confidence in standard practices
related to sample collection, preservation, and storage can be assured. Sampling crews must understand the
purpose of the sampling operation and how the data from the QC samples will be utilized. When collecting QC
samples it is important to develop an understanding of the analytical requirements involved and to employ good
field practices. Sampling activities may require “Clean” techniques (e.g., “Clean Hands/Dirty Hands™) and low
level samplmg methods.

The following table lists the types of QC samples utilized. Project specific objectives will determine the level
of the QC sampling procedure.

QC Sample Type Purpose/Information Provided
Trip Blanks Sample handling and transport bias
Sample cross-contamination
Duplicates Sampling and measurement precision

Consistency in sampling methodology
Equipment contamination

Requirement for post sampling laboratory checks
Measurement of variability

Rinsates Equipment contamination

Rinsates (cont'd) Proper/improper field practices

Check of the decontamination procedure
Carryover of contaminants between sites
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Confidential Business Information EPA-BRIX_DOCS001424




SOF No.: 7.01c
Revision No.: 1
Date: _1/30/02
Author: _]JBB

This SOP is applicable to the extraction of field QC samples as dictated by the sampling and analysis plan of
concern and the media involved. The use of necessary sampling equipment will be referenced in this document;
however, more detailed instructions pertaining to sampling equipment operation will be outlined in the
appropriate SOP (e.g., SOP 2.02a Grab Sample with Stainless Steel Bailer). Only those QC samples taken in
the field will be covered. QC samples that are specific to {aboratory practices, for instance, those used to verify
analytical methodology or instrument detection limits, will not be covered in this document. Laboratory
specific samples can be referenced in the Water Pollution Control Laboratory Quality Assurance Plan.

3.0 EQUIPMENT AND MATERIALS

Sampling equipment required for the collection of QC samples will be consistent with those nsed during the
sampling operation. The QC sampling procedures described in this document pertain to a variety of sampling
media and will require the operation of many different types of sampling and monitoring equipment. Equipment
checklists should be formulated in response to the needs of the sampling operation and associated procedures.
In addition to the project specific equipment checklist, QC sampling may require the following:

* Ample supply of ultrapure, deionized water
» Analyte-specific sample containers, bottles, and/or jars for the additional QC samples
¢ Extra supply of latex or vinyl gloves (as appropriate)
* Additional cooler with ice for sample storage
4.0 PROCEDURE

Consult the necessary sampling protocol prior to QC sampling for specific instructions. Since QC samples are
used to cvaluate the sampling procedure, sampling activities performed in the field must reflect the needs and
objectives of the project of concem. Reference all necessary project information and related SOPs prior to the
collection of QC samples.

4.1 Collection of Duplicate Samples

1. Prepare to collect duplicate samples following the procedure outlined by the project of concem. Reference
analytical requirements, proper sampling methodology, sampling site location, and sampling apparatus
decontamination. Special attention should be applied to differences in protocol conceming composite and
grab samples.

2. Fill the duplicate sample bottles along side the sample bottles in a corresponding manner related to analysis
(e.g., grab metals bottle with duplicate grab metals bottle). When a representative flow strean is accessible
for direct collection, fill the duplicate and sample bottles simultancously or as close to as possible. If
sampling requires the use of a sampling device, such as a dredge or water column sampler; an aggregate of
the sample should be compiled and then partitioned into the duplicate and sampling bottles in an alternating
fashion until all bottles are filled.

3. Deliver duplicate bottles with the grab samples to the laboratory along with all field and sample
documentation for analysis following specified sample storage requirements.

C.18 PDX033050001.DOC
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4.2 Rinsate Sample Collection

Rinsate samples are collected at a sampling location in the same manner and using the same equipment as the
environmental sample. There are two types of rinsate samples: the cleaning rinsate and the carryover rinsate.
The method of sampling will determine which type of rinsate sample is collected. If the project requires site
specific, pre-cleaned sampling devices, a cleaning rinsate sample shall be taken. If a project involves using the
same equipment at multiple sites without decontamination occurring between sites, a carryover rinsate sample
is collected.

4.2.1 Cleaning Rinsate

1. Perform the necessary decontamination duties for the sampling equipment to be used prior to the collection
of the samples. Sampling devices should be stored in clean carrying cases and wrapped in plastic bags or
aluminum foil (as appropriate) to avoid contamination while in transit to the sampling location(s).

2. Refer to the applicable field/sampling documentation for necessary instruction as to when to take the rinsate
sample. The rinsate sample maybe designated to a specific sampling site and/or analyte specific. For
routine sampling projects that occor within a predetermined schedule (e.g., monthly), it is recommended
that the site location at which the rinsate sample is collected at alternate monitoring locations each sample
event.

3. While wearing a clean pair of vinyl or latex gloves, fill the previously decontaminated sampling equipment
with ultrapure, deionized water and empty to rinse. While pouring the ultrapure water into the sampling
device, make sure to rinse the interior of the device thoroughly. Repeat.

4. Fill the sampling apparatus once again with ultra-pure, deionized water and fill the required rinsate sample
bottles. Perform a % bottle rinse of the rinsate sample bottles with the rinsate water from the sampling
apparatus before the rinsate bottles are filled and capped.

5. Record the time and date that the sample was collected on the chain-of-custody as well as on any other form
of appropriate field documentation. Ensure that the applicable sample site point code has been accurately
designated on the field/sampling documentation, corresponding to where the rinsate sample was collected.

6. Proceed with the collection of the environmental sample for that site.

7. Deliver rinsate bottles along with the other sample bottles to the laboratory, accompanied by all field and
sample documentation for analysis. Follow the necessary sample storage requirements.

4.2.2 Carryover Rinsate |

1. Perform the necessary decontamination for the sampling equipment as required by that project.

2. Refer to the applicable field/sampling documentation for necessary instruction as to when to take the rinsate

sample. The rinsate sample maybe designated to a specific sampling site and/or analyte specific. For

rontine sampling projects that occur within a predetermined schedule (e.g., monthly), it is recommended
that the site location at which the rinsate sample is collected at alternate monitoring locations each sample
event.

Collect the environmental sample at the site where the rinsate sample will be collected.

4. Don a clean pair of vinyl or latex gloves, fill the previously used sampling equipment with ultrapure,
deionized water and empty to rinse. While pouring the ultrapure water into the sampling device, make sure
to rinse the interior of the device thoroughly. Repeat.

5: Fill the sampling apparatus once again with ultra-pure, deionized water and fill the required rinsate sample
bottles. Perform a % bottle rinse of the rinsate sample bottles with the rinsate water from the sampling
apparatus before the rinsate bottles are filled and capped. '

bl
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6. Record the time and date that the sample was collected on the chain-of-custody as well as on any other form
of appropriate field documentation. Ensure that the applicable sample site point code has been accurately
designated on the field/sampling documentation, corresponding to where the rinsate sample was collected.

7. Deliver rinsate bottles along with the other sample bottles to the laboratory, accompanied by all field and
sample documentation for analysis. Follow the necessary sample storage requirements.

4.3 Trip Blank Sample Collection

Note: The collection and use of trip blank samples is required when collecting volatile organic compounds

(VOC) samples.

1. Prior to conducting the sampling operation, acquire an unfilled VOC vial.

2. Without overfilling to avoid washout of preservative, fill the VOC vial to zero headspace with ultrapure,
deionized water by creating a convex meniscus and then capping. To achieve the convex meniscus without
allowing the washout of added preservative, the vial cap can be filled with the deionized water and used to
drip small amounts of water into the vial at a time. If air bubbles are noted in the vial, additional water
should be added to force out the bubbles. However if preservative is lost during this part of the procedure
the vial should be discarded and a new vial used in its place.

3. Scribe the date and time on the vial and place it into the cooler adjacent to the VOC grab sample vials. The
trip blank sample should be stored in this manner from the time the sampling crews leaves the lab, during
the sampling operation, and until the samples are relinquished to the lab. Record the date and time, as well
as any additional sampling information, on the appropriate field documentation and chain-of-custody forms.

4. Deliver the trip blank sample to the laboratory with the VOC grab samples and all field and sample
documentation for analysis.

5.0 POTENTIAL PROBLEMS

Careful attention should be employed while conducting QC sampling procedures to avoid possible
contamination and to secure accurate representation. By not following specified requirements pertaining to
decontamination, clean sampling technique, and proper sampling methodology; the accuracy of the sampling
procedure can be jeopardized. Contamination of the sample(s) may occur through the use of unclean sampling
equipment that will introduce foreign material (e.g., dust, dirt, and organic material) into the sample container
and/or the sampling area. Improper activity in or around the sample site will also negatively affect the
representation of the sample and must be avoided before and during the collection of the samples. The
operation of equipment in or around the sample site that may compromise the representation of the samples
must also be avoided.

All procedures related to proper decontamination and sample handling must be followed accordingly to
safeguard sample integrity. Special consideration concerning sample preservation and sterile sampling methods
also pertain directly to the desired analysis and should be noted prior to the sampling operation as well. Sample
bottles that contain a preservative must not be filled by the direct collection method to avoid dilution of the
preservative concentration and may require the use of additional sampling devices (e.g., bailers, water bottle
samplers). Refer to the appropriate SOP for the operation procedures of those sampling devices.
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Sampling documentation must be reviewed before conducting the sampling operation to verify analytical
requirements and to ensure effective communication to the laboratory regarding the processing of the QC
samples in accordance to the needs of the sampling project. Before sampling occurs, past sampling and/or field
documentation can be referenced for information related to monitoring site characteristics and required
sampling protocol. Activities conducted in the field must also reinforce adherence to BES safety procedures
and guidelines.

6.0 QUALITY ASSURANCE AND QUALITY CONTROL

Field quality control samples identify, quantify, and document bias and variability in data resulting from the
collection and handling of samples by field personnel. The development of a sound quality assurance and
quality control plan demand accurate QC sampling procedures. The number and type of QC samples utilized
depends upon the objectives of the monitoring project and the sampling media involved. Sampling crews
should conduct a thorough review of the sampling and monitoring plan prior to performing the sampling
operation. In the field, all sampling documentation and field data should be checked for accuracy and
completeness before the samples are shipped to the laboratory. Collect all field QC samples on the same day
the environmental samples are collected, using the same equipment utilized during collection of the
environmental samples.

7.0 RESOURCES
The following publications were utilized in the development of this Standard Operating Procedure:

(1) EPA Guidance for Quality Assurance Project Plans, U.S. Environmental Protection Agency, Office of
Research and Development, Washington, DC, 1998.

(2) National Field Manual for the Collection of Water-Quality Data, U.S. Department of the Interjor, U.S.
Geological Survey, United States Government Printing Office: 1998-99.

€)) Guidelines and Specifications for Preparing Quality Assurance Project Plans, Washington State
Department of Ecology, May 1991.

4 U.S. Geological Survey, National field manual for the collection of water-quality data: U.S. Geological
Survey Techniques of Water-Resources Investigations, book 9, chaps. A1-A9, 2 v., variously paged.
{Chapters were published from 1997-1999; updates and revisions are ongoing and can be viewed at:
http://water.usgs.gov/owg/FieldManual/mastererrata.html]
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. SOPF No.: 7.01a
City of Portland Revision No.: 1

Bureau of Environmental Services Date: 04/24/03
—— Environmental Investigations Division Author: M]H
FIELD OPERATI%

STANDARD OPERATING/ ROCEDURE

These procedures do not apply any project using ultra clean techniques. Please refer to the specific project
file for decontamination procedures for that project. -These procedures do not apply to pre-cleaned or
disposable equipment intended for single use.
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3.0 EQUIPMENT AND MATERIALS

Latex, vinyl or nitrile gloves
Splash apron/visor/goggles
Decontamination solvents:

Particulate Wash -Alconox, Liquinox,
Inorganic solvent -reagent grade nitric acid ofghydro
Organics solvent -methanol, isopropanol, aggtone, or hexatig

Deionized water

Ultra-pure deionized water

Tap water

5-gallon buckets, clean, designated for “decon’” only
Peristaltic pump (if necessary)

Plastic scrub brushes

Aluminum foil/clean plastic bags

4.0 PROCEDURE

4.1 Determination of Decontamination Seque

C-26

Confidential Business Information

PDX033050001. DOC

EPA-BRIX_DOCS001431

~



SOP No.: 7.01a
Revision No.: 2
Date: 02/10/02
Author: MIH

Description of item to be decontaminated:
Step Decontamination Process Check boxes below as
Number necessary
ep 1 Wash with non-phosphate detergent sohution, proceed to Step 2 [INon-Phosphate wash
ep 2 Rinse with tap water, proceed to Step 3 [1 Tap water rinse
Step 3 Is sample to be analyzed for metals? )
Yes — Does equipment have metal parts?
Yes — Skip this step. Proceed to Step 5
No — Wash with 10% nitric acid solution, Proceed to Step 4 | O 10% nitric acid wash
No — Proceed 1o Step 5 '
Step 4 Rinse with DI water, proceed to step 5 O] DI water rinse
Step 5§ Is sample to be analyzed for orgamics?
Yes — Does analyte list include TOC, DOC, SOC analytes?
Yes — Omit this step, proceed to Step 7
No — Does analyte list include PCBs?
Yes — Wash with acetone, proceed to Step 6
No — Wash with 10% methanol/isopropyl alcohol | 1 Acetone Wash
solution, preceed to Step 6 [ 10% methanol wash
No — Proceed to Step 6 :
Step 6 | Rinse with DI, proceed to Step 7 0 DI water rinse
Step 7 Rinse with ultrapure DI water, proceed to Step 8. O Ultrapure DI water rinse
Step 8 Collect rinsate blank if needed, wrap sampling equipment in foil or clean plastic
bags for later vse.

°

PDX0330000{1 .DOC

Confidential Business Information

c-27

EPA-BRIX_DOCS001432



SOP No.: 7.01a

Revision No.: 2

Date: 02/10/02

Author: M]H

4.2 Decontamination Process

1) Prepare a contaminant free space for cleaning and drying the sampling equipment. When possible, the
decontamination area should be clean and free from contaminants ag@ blowing dust, and be large enough to
accommodate decontamination activities. The “mud room” adjaceitto the staging area is an ideal location
for decontamination activities to be performed at the WPCIME®his location provides a sheltered
environment, an ample supply of water, sinks and other amenitiés. L _

2) Place clean plastic sheeting over the work surface. i Lo

3) Put on coveralls, protective clothing and gloves. = N

4) Assemble equipment to be decontaminated in one area. Ji TSpeet equipment for stains, cuts, or abrasions.
Replace parts as needed. Do not use tubing that is moldg# mildey ed or discolored, ‘or if imbedded sediment
cannot be removed. 4

5) Assemble decontamination solutions using the folio

a) Non-phosphate detergent wash: Fill a clean fivé ga t with a solution of one part detergent and
nine parts tap water. .

b) Tap water wash: Fill a clean five gallon bucket with cold munieipaB&p water.

¢) 10% nitric acid solution wash: If the sample to be collected is to'be analyzed for metals then a nitric
acid solution wash is required. Fill a clean 3 bucket wit}lf a solution of one part reagent grade
nitric acid and nine parts DI water. \

d) Organic solvent wash. Fill a clean five-gallg ution of one part organics solvent and
nine parts DI water. In general use methan®h, e orgamic solvent. If methanol is not available
isopropyl alcohol is also acceptable. If samplesaig to be analyzed for PCB, then only acetone must be
used as the organic solvent. If co]lectmg TOC, D®C or SOC samples, omit this step. Do not use any
of the above organic solvents or £t TOC, DOC or SOC samples

e) DI water rinse. Fill a clean fifje¥oaliomibucket with def@nized water from supply taps.

f) Ultrapure DI water rinse. "ﬁ* a clea et with ultrapure DI water polishing stations

6) Decontamination Wash Proc Jlu

a) Assemble decontamina

b) Using soapy water, scrub eqm -—m}ﬁx aces with a firm sponge or soft brush to remove any adhering
material such as oil and feae or chemical deposits. Pay particular attention to
grooves, crevices o erial may become trapped. If decontaminating tubing,
pump solution

c) Using the tap Water, rinse equ1 7 t thoroughly to remove detergent residue. Equipment rinsing is
complete whe 1o soap bubbles ap after agitating the rinse water. If decontaminating tubing, pump
tap water ths

d)y If analyzing oak equip ghent in nitric acid solution. If decontaminating tubing, pump nitric
solution through tul:n k. ‘

e) If analyzing for organics, €hange to gloves that are chemically resistant to the solvent being used.
Rinse equipment exterior \? a miinimuom amount of the appropriate organic solvent. If
decontaminating tubing pump organic solvent solution through tubing.

f) Place equipment in bucket of ultrapure deionized water. If decontaminating tubing, pump ultra-pure
detonized water through tubing.

g) Collect any rinsate samples at this time.

h) Allow equipment to air dry. Wrap equipment in inert material (aluminum foil or plastic wrap) if
equipment is to be stored.
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5.0 POTENTIAL PROBLEMS

The following potential problems could effect the decontamination procgSsger could compromise the integrity
of the samples to be collected using equipment decontaminated using th SProcess.

+ Be sure to review the analytes, so that the correct decontaminatio i!""n_ ockdures are followed.

» Refrain from handling dirty or other equipment during the dec( aminati QIpEoCess. Replace gloves when
needed. &

e Anticipate having an assistant available when handling cu

e Do not let equipment. or tubing touch the ground or

acid from the equipment being cleaned and will there fore not bias any nutrient analysess

6.0 QUALITY ASSURANCE & QUALITY CONTROL
Whenever possible conduct equipment decontami !

Typically, individual projects will specify the types of 121 3 assurance/quality control samples to be collected
from a specific project. If it is important to documen® {,_ effectiveness of the decontamination process, a
rinsate sample should be collected from the equlpment ub' g at the conclusion of the decontamination

@) ] ' ation of Field Equipment used at Non-radioactive Waste Sites,

) )

Investigations Book 9 Handbogks for Water-Resources Investigations, Unites States Geological Survey.

(6) Standard Practices for Sampling Water, ASTM Method D 3370-82

] Handbook for Analytical Quality Control in Water and Wastewater Laboratories, EPA —600/4-79-019,
March 1979

(8) City of Portland WPCL Analyte List, City of Portland Water Pollution Control laboratory, 2002
(9 Sampling Equipment Decontamination, SOP #2006, Environmental Protection Agency, 1994
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APPENDIX D—QUALITY ASSURANCE PROJECT PLAN

City of Portland Outfalls RI - Inline Solids Screening Program
Programmatic QUALITY ASSURANCE PROJECT PLAN (QAPP)
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City of Portland BES Sampling Coordinator
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Abbreviations and Acronyms

ACGs
ASL
ASTM

BES
bgs

CAS
CLP
om?
COC
COE
CRDL
Cv

%D
DEQ
DI
DOT
DQOs

Eh
EPA
ESRI

ft
FTL

GIS
gpm

HASP
HCID

ID
IDL
IGA

LCS
MDL

ng/L
mg/kg

analytical concentration goals
CH2M HILL Applied Sciences Laboratory
American Society for Testing and Materials

Bureau of Environmental Services
below the ground surface

Chemical Abstracts Service
Contract Laboratory Program
square centimeter(s)

chain of custody

U.S. Army Corps of Engineers
contract-required detection Limit
coefficient of variation

percent difference

Oregon Department of Environmental Quality
deionized

U.S. Department of Transportation

data quality objectives '

oxidation/reduction potential
U.S. Environmental Protection Agency
Environmental Systems Research Institute

foot or feet
field team leader

geographic information system
gallons per minute

Heaith and Safety Plan
hydrocarbon identification

identification
instrument detection limit
intergovernmental agreement

laboratory control samples
method detection limit

microgramy(s) per liter
milligram(s) per kilogram
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mg/L
mL

MRL
MS/MSD

NAD
NCA
NELAP
NGVD
NPDES
NPL
NTU

OSHA
% RSD

PAHSs
PARCCS

PCBs
PPE
ppm
PQL
PSEP
psi
PVC

T QA/QC

QAP
QAPP
QASP

RCRA

RI/FS
RPD
RPM
RSD
RT

SAP
SDG
SIM
sIP
SOPs
SOW

D-viii

milligram(s) per liter

milliliter(s}

method reporting limit

matrix spike /matrix spike duplicate

North American Datum
North Creek Analytical

National Environmental Laboratory Accreditation Program

National Geodetic Vertical Datum

National Pollutant Discharge Elimination System
National Priorities List

nephelometric turbidity unit

Occupational Safety and Health Act

percent relative standard deviation

polynuclear aromatic hydrocarbons

precision, accuracy, representativeness, comparability, completeness, and

sensitivity

polychlorinated biphenyls
personal protective equipment
part(s) per million

practical quantitation limit
Puget Sound Estuary Program
pounds per square inch
polyvinyl chloride

quality assurance/quality control
Quality Assurance Plan

Quality Assurance Project Plan
Quality Assurance Sampling Plan

Resource Conservation and Recovery Act
response factor

remedial investigation /feasibility study
relative percent difference

[EPA] Remedial Project Manager

relative standard deviation

retention time

Sampling and Analysis Plan
sample delivery group
selected ion monitoring

Site Inspection Prioritization

. standard operating procedures

Statement of Work
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SRM
SVOCs

TCL
TCLP
TDS
TIC
TLC
TLS
TOC
TPH
TSS

VOCs

WPCL

PDX033080014.D0C

standard reference material
semivolatile organic compounds

target compound list
toxicity characteristic leaching procedure
total dissolved solids -

- tentatively identified compound
. Teflon-lined cap

Teflon-lined septum

total organic carbon

total petroleum hydrocarbons
total suspended solids

volatile organic compounds

City of Portland Water Pollution Control Laboratory
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Programmatic Quality Assurance Project Plan

1.0 Purpose

The purpose of this programmatic document is to ensure that the data quality objectives
(DQOs) described in future stormwater inline solids work plans are met and to present the
quality assurance (QA), quality control (QC) requirements for performing the sampling and
analysis portion of the work. This Quality Assurance Project Plan (QAPP) was written in
accordance with EPA Guidance for Quality Assurance Project Plans (EPA, 1998) and uses the
alpha-numeric coding for each QAPP required element. The sampling and analysis work is
to be performed by CH2M HILL or the City of Portland Bureau of Envirorunental Services
(BES).

QA involves all those planned and systematic actions necessary to ensure that field and
analytical activities are performed satisfactorily and safely. The goal of QA is to verify that
activities are planned and performed according to accepted standards and practices to
ensure that the resulting data are valid and usable for the project decision making process,
and that safety requirements are met. QC is an integral part of the overall QA function and
comprises all those actions necessary to control quality and verify that project activities and
the resulting data meet established requirements. '

The requirements of this document apply to CH2M HILL, the City of Portland BES, and
subcontractors. Deviations from these procedures will be documented and included in the
final report.

PDIX033060014.00C D1
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APPENDIX D—QUALITY ASSURANCE PROJECT PLAN

2.0 Project Management/Data Quality Objectives (A)

2.1

Project/Task Organization (A4)

Project roles and responsibilities, along with Quality Assurance and Quality Control
responsibilities, are presented in Tables 2-1 and 2-2.

TABLE 211
Project Personnel and Responsbilities
Title Responsibility Name Phane
CH2M HILL Project Responsible for the coordination and execution of Ken Trotman (503) 235-5022
Manager all work items assoclated with project planning and | 825 NE Multnemah, Suite 1300 | ext. 4728
implementation. Lialson betwaen program-lavel Portland, OR 97232
managers and project-level team members. ktrotman @ch2m.com
Identifies team members and project assignments.
Manages and tracks schedule and budget. Ensures
that all tasks are completed by assigned team
members within schedule and budget constraints.
BES Program Manages City tasks related to Portland Harbor City | Dawn Sanders (503) 823-7263
Manager, City of Outlfalls Project, Coordinates with DEQ and EPA 1120 SW 5th, Suite 1000
Portland Outfalls on state and federal tasks. Portland, OR 97204
Project Dawns @ bes.ci.portfand.or.us
Field Team Leader and | Responsible for sample collection, sampla Dave Lacey {503} 235-5002
Site Safety Coordinater | handling, maintaining and documenting the sample | 825 NE Multnomah, Suite 1300 | ext. 4228
(FTL/SSC) chain-of-custody (COC), delivering the samples fo | Porttand, OR 97232
the laboratory, and dslivering the field notes, fisld dlacey @ch2m.com
measurements, and chains-of-custody to the DM.
As SSC, will implement the Health and Safety Plan
in the field.
City of Portland BES Point of contact for the laboratory. The PC Peter Abrams (503} B23-5533
Sampling Coordinator | communicates the sampling scheduls, analytical Water Pollution Control Lab
methods, turnaround time, laboratory QA/QC, and | 6543 N. Burington Ave
reporting requirements. Portland, OR 97203
CH2M HILL Data Point of contact for all issues conceming laboratory | Tina Rice {503} 235-5000
Manager (DM) data, database maintenance, data loading, 825 NE Multnomah, Suite 1300 | ext. 4513
o verifying data, and communicating with the Portland, OR 97232-2146
laboratory and project team regarding database trice @ch2m.com
and data content issues.
CH2M HILL. Project The PG is responsible for validating the data and Mark Boedigheimer (541) 752-4271
Chemist (PC) providing data validation flags and their meanings | 2300 NW Walnut Blvd. ext. 3125
to the DM The PC is responsible for validating the | Corvallis, OR 97330
data according 1o the requirgments of the Quality mboedigh@ch2m.com
Assurance Project Plan and identifying and
resolving any issues affecting completeness,
accuracy, or usability.
CH2M HILL Project The PS is responsible for reviewing the data to Emily Keene (503) 235-5000
Scientist (PSY identify potential issues that may aflect data 825 NE Multnomah, Suite 1300 | x 4218
evaluation or usability with respect 10 the project Poritand, OR 87232
requirements. ekeene@ch2m.com
City of Porlland Water | Point of contact for the laboratory. Charles Lytle (503) 823-5568
Pollution Control 6543 N. Burlington Ave
Laboratory —- Director Portland, OR 97203
charfes|@bes.ci.portiand.or.us
b-2 PDX033086014.00C
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APPENDIX D—QUALITY ASSURANCE PROJECT PLAN

TABLE 2-1
Project Personnel and Responsibilities
Title Responsibility Name Phone
CH2M HILL Applied Point of contact for the Iaboratory. Kathy McKinley {541) 758-0235
Sciences Laboratory — 2300 NW Walnut Bhvd, ext. 3144
Lab Project Manager Corvallis, OR 97330
kmckinte @ch2m.com
Narth Creek Analytical | Point of contact for the laboratory. Lisa Domenighini (503) 906-9200
Laboratory — Lab 9405 SW Nimbus Avenue
Project Manager Beaverton, OR 97008
ldomenighini @ncalabs.com

TABLE 2-2

Quality Assessment Responsibifities

Assessment Nead

Purpose

Performed By

Review of QAPP

Confirm that the proposed sampling
and analysis plan meets DQO needs

CH2M HILL and City of Portland
Project Team

Review of Lab Data

Bench/Lab level review to ensure data
meets method requirements

Analytical Laboratory

Review of field data, sampling
logs

Verifies correct samples taken,
procedures followed by field team

.| Portland BES Sampling Coordinator

CH2M HILL Field Team and City of

E-data/Mardcopy Data Review

Verifies e-data and hardcopy data
match )

CH2M HILL Data Manager

Data Usability

Determines whether data mests
QA/QC requiremenis; assesses

| usability

CH2M HILL Project Chemist and
Project Scientist

Reconciliation with DQCs

Determines whether data meet DQOs
for project

CH2M HILL Project Team

2.2

Problem Definition/Background (A5)

The City of Portland is investigating the nature and extent of environmental contamination
that may enter the City’s storm water conveyance system and discharge into the Willamette
River, resulting in contamination of river sediments. This work is being conducted in
accordance with an intergovernmental agreement (IGA) between BES and the Oregon
Department of Environmental Quality (DEQ). Upland source data may be used in
conjunction with data from river sediments and storm water lines to determine what, if any,
additional actions may be needed by the City, DEQ, owners or operators, and others to

. protect river funitions.

The primary purposes of the City of Portland Qutfalls RI Inline Solids Investigation is to:

1. Identify potential up-pipe sources of contaminants of interest (COI) and other
constituents (TBD) and physical characteristics of inline solids that may pose a long-term
impact on the harbor and river. ODEQ baseline values for Harbor COI are currently

PDX033080014.00C
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APPENDIX D—QUALITY ASSURANCE PROJECT PLAN

proposed as the benchmark to establish analytical detection limits associated with inline
solids. O

2. ldentify potential sources of inline solids that may need to be investigated further under
DE(Q's Source Control program so that the potential for recontamination of Harbor
sediments is minimized.

2.3  Project/Task Description and Schedule (A6)

This section provides general information on the Qutfalls study area and summarizes the
work to be performed within the area.

2.3.1 Project Description

Sampling of drainage basin inline solids will be conducted following the sampling design
described in future stormwater inline solids work plans. Because of the investigative nature
of this work, the exact number of samples to be collected at each Outfall and the analyses to
be performed will be determined in the field. The number of samples collected will be such
that they are chemically, physically and spatially representative of the residue present
(based on visual examination during sampling). The SAP for each drainage basin to be
sampled identifies the study area and probable sampling locations.

Analysis of the inline solids will be performed in accordance with the schedule of analyses

presented in future stormwater inline solids work plans. Section 3 and Table 3-3 of this

QAFP provide the principal list of analyses (Harbor COI) that will in all likelihood be

performed at each sample location. Because of the investigative nature of this work, the

exact analyses to be performed may be different from one drainage basin to the next. When N
observation, conditions, and the data quality objecﬁves dictate, additional parameters will

in all probability be added and specified as part of the SAP.

Collection of inline solids samples, which can be spatially representahve of large porhons of
a drainage basin, is often limited by stormwater system access. Therefore, the inline solids -
and COI mass data obtained during this investigation will be that of screening level variety.
The use of this screening data is for the purpose of determining whether additional actions
by the City, DEQ, owners/operators, or others are needed.

2.3.2 Summary of Work
Briefly, the planned work involves:
+ Collection of inline solids samples in accordance with the approved SAPs.

e Chemical and physical analysis of the residual material to identify potential up-pipe |
sources of contaminants of interest (COI), along with other constituents (TBD) and other
physical characteristics (TBD) of interest that may be influencing the buildup of inline
solids. :

» Collection of sufficient characterization data to assess potential sources of inline solids.

» Evaluation of the data to estabhsh spatial trends and probable sources of inline solids

and Harbor COL q
' ) \

D4 PDX033080014.00C
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2.3.3 Project Schedule

The general project schedule will be presented in the Work Plan and detailed as part of each
SAP. Samples will be processed for shipping, chain-of-custody (COC) forms completed, and .
shipped immediately upon each day’s sampling event to the participating laboratories using
overnight shipping. For the full range of analyses that may be required, it is anticipated that
several laboratories will be needed. At this time the laboratories include, but are not
necessarily limited to: City of Portland WPCL, CH2M HILL Applied Sciences Laboratory,
and North Creek Analytical.

Analytical turmaround time and holding time are shown in Table 3-2. For conventional
chemical and physical parameters the times shown are those prescribed by EPA. In the case
of non-conventional analyses the analytical turnaround and holding time are those

-~ ~determined to be appropriate for this investigation.

" 'Data validation will be performed by the project chemist, or by a third party, in a imely
. fashion to meet project delivery schedules. Data review will then be performed by the
~ project scientist to uncover potential issues or the need for additional analyses to complete
the evaluation.

2.4 Quality Objectives and Criteria for Measurement Data (A7)

This section summarizes the levels of data quality that will be required for future
stormwater inline solids work plans. This section also provides the quantitative quality
objectives and measurement performance criteria for the analytical data.

2.4.1 Data Quality Objectives .

Data quality objectives (DQOs) are both qualitative and quantitative statements that define
the type, quality, and quantity of data necessary to support project decisions. The project
team will apply EPA’s seven-step DQO process, as described in Guidance for the Data Quality
Objectives Process, EPA QA/G-4 (USEPA, 2000), to future stormwater inline solids work plans
to identify project-specific DQOs.

For purposes of the QAFPP, there are two DQOs.
The DQOs and the decisions that are to be made from the data collected are:

* DQO 1—Identify potential up-pipe sources of contaminants of interest (COI) and other
indicator parameters (TBD) to outfalls that may pose a long-term impact on the river.

~ Decision 1.1: What are the identities and concentrations of COI and other indicator
constituents (TBD) present in the inline solids?

s DQO 2—Determine the potential source of inline solids and associated contaminants.

— Dedision 2.1: Can potential sources be identified either from the concentration of
COIs, the physical/chemical character of other indicator parameters, and/or from
data trends and the relationship to known upland sources?

The analyses and evaluation criteria that will be used to support decisionmaking for these
DQOs are listed in Table 2-3.

PDX033080014.00C D&
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TABLE 2-3
Sampling Objeclives
Sample Sample Number of Comparison
Location Type Parameters Field Samples Purpose Value
Physical Analysis of Inline Solids
Drainage basin Bulk residue | Grain size/texture, % Specified in To characterize, Not applicable
and subbasin rmaterial moisture, macro-scale | SAP record, and
outfall pipes photography, micro- document the bulk
scale pholagraphy, properties of the
SEM photography solids
Trace Chemical Analysis of Inline Solids
Drainage basin Bulk residue | SEMWEDS, electron Specified in To characterize, DEQ Harbor
and subbasin material microprobe, TPH- SAP record, and docu- | Baseline Value
outfall pipes DRO, TPH-RRO, TOC, ment the chemical | when
Metals, Hg, CN, composition of the | applicable
SVOC, Organochlorine solids
Pesticides, PCBs,
chiorinated herbicides

The intended final use of the residue chemical concentration and physical data will be the
assessment of potential sources that could represent potential recontamination of river
sediments. From the DQOs specified above, analytical measurement quality objectives
(MQOs) have been developed. Analytical MQOs for the Qutfall inline solids are shown in

Table 2-4.

TABLE 24

Analytical Measurement Quality Obijectives for COI Parameters

PCBs/Pesticides
Analytical SVOCs/TPH/PAHS/
Data Quality alkyl PAH Phenols/ TOC/Other Inorganics .
Objectives Measurement Metals Phthalates/Herbicides Conventionals

Sediment

Accuracy Field and Method <MQL < MQL < MQL
Blanks

Accuracy Sacond Source 90% - 110% 80% - 120% 80%-110%
Calibration Checks

Accuracy Continuing Calibration | ICPOES/ICPMS | PCBs/Pesticides/ 90%-110%

Checks 90% - 110% Herbicides 85%-115%
GFAA/CVAA SVOCs/PAHSs B0%-
B0%-120% 120% ]

Accuracy Target Compound 75%-125% 50%-150% 80%6-120% when
Blank Spikes {carred applicable to test
through procedure)

Accuracy Surrogate Spikes Mot applicable Lab In-house Limits Not applicable

(must be hetween 20% '
and 150%)
¥ . PDX033080014.00C
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TABLE 2-4

Analytical Measurement Quality Objectives for COl Parameters

PCBs/Pesticides

Analytical SVOCUs/TPH/PAHSs/
Data Quality . alkyl PAH Phenols/ TOC/Other Inorganics

Objectives Measurement Metals Phthalates/Herbicides Conventionals
Sediment
Accuracy Target Compound 75%-125% 50%-150% B0%-120% when

Sample Matrix Spikes . applicable to test

Precision Laboratory Duplicates | + 20% +20% +20%
Precision Field Duplicates + 35% | £35% + 356%

242 Measurement Quality Objectives

Analytical method quality objectives (MQOs) are expressed in terms of precision, accuracy,
representativeness, comparability, completeness, and sensitivity (PARCCS). Summarized
below are definitions for each PARCCS parameter. Table 2-4 summarizes the level of
accuracy and precision required for the analyses of inline solids samples.

2.5 Precision

Precision is the measure of ﬂ1e scatter of a group of measurements, made under identical

+ conditions, about their mean value. The overall precision of the measurement system is a
combination of sampling precision and analytical precision. Sampling, or field duplicate
precision, can be assessed by collecting and analyzing duplicate field samples. Analytical
(laboratory) precision is derived from the analysis of a duplicate created in the laboratory
from one or more of the investigative samples. Sampling precision is defined as the
combination of sampling and analytical precision and is represented by the difference
between field duplicate measurements. Precision is typically measured by analyzing field
duplicate and laboratory duplicate samples (sample duplicate, matrix spike duplicate, check
standard duplicate, and/or laboratory blank duplicate). Precision is most frequently
expressed as standard deviation(s), percent relative standard deviation (%RSD), coefficient
of variation (CV), or relative percent difference (RPD). Table 2-4 shows the numeric target
QC limits for prec1510n .

As shown in Table 3-1 (located at the end of Section 3.0), field duphcate samples are
currently scheduled at a frequency of 10 percent. However, depending on the amount of
solids encountered at a sample location, it may not be possible to collect field duplicates at
this frequency. In some cases, replicate samples may be more suitable than duplicates. Site-
specific conditions will be evaluated to determine if field duplicates or replicate samples can
. or should be collected. This situation will be addressed in the SAPs. By its very nature
collection of samples of inline solids with precision is problematic, made so by limited
access and ever-changing temporal and hydraulic conditions within the drainage system.
Because of these inherent features, we consider the analytical results and data quality
consistent with that of screening level.

PDXMMO14.D% D7
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The precision of a duplicate (or replicate) determination can be expressed as the relative ,
percent difference (RPD), as calculated as: O

_ - _ |X:'X2|
RPD = {(| X1 - X2|)/ (%1 + X2)/2} x 100 = m x 100
2

X, = native sample
X2= duplicate sample

2.5.1 Accuracy

Accuracy is the measure of agreement between an analytical result (or the mean of several
results) and its true or accepted value. Deviations from a standard value represent the
cumulative errors in the measurement system. Potential sources of error include (but are not
limited to} sample collection, sample preservation, sample handling, matrix effects, sample
analysis, and data reduction. Sampling and field sample handling accuracy is normally
assessed by collecting field blanks and analyzing them for the parameters of interest. A field
blank should report no targeted parameter at a concentration greater than the practical
quantitation limit {(PQL) or minimum reporting limit (MRL). If these limits are exceeded, the
source of contamination will be investigated and corrective action taken. Analytical
laboratory accuracy is determined by comparing results from the analysis of matrix spikes,
surrogates, or check standard samples with the known values. Accuracy, defined as percent
recovery (P), is calculated as '

(SSR -SR) | O

P=|—[x100 :
SA : :

SSR = spiked sample result

SR = sample result (native)

SA = the spike concentration added to the spiked sample

Table 2-4 shows numeric QC limit objectives for accuracy.

2.5.2 Representativeness

Representativeness is a qualitative measure of the degree to which sample data accurately:
and precisely represent a characteristic environmental condition. Representativeness is a
subjective parameter and is used to evaluate the efficacy of the sampling plan design.
Representativeness will be demonstrated by providing full descriptions of the sampling
techniques and the rationale used for selecting sampling locations in the project plannin;
documents. ' :

By its very nature collection of representative inline solids is problematic, made so by
limited access and ever changing temporal and hydraulic conditions within the drainage
system. Because of these inherent features, we consider the analytical results and data
quality consistent with that of screening level.

Da POX033080014.00C
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APPENDIX D—QUALITY ASSURANCE PROMECT PLAN

Representativeness is a qualitative parameter that will be controlled by the proper design
and management of the sampling project. Good representativeness will be achieved through
the following requirements:

« To the extent possible and with care, informed selection of sampling sites.

» Selection of testing parameters and methods that adequately define and characterize the
inline solids samples.

» Proper gathering and handling of samples so as tc avoid interferences and prevent
contamination and loss.

253 Completeness

Completeness is defined as the percentage of measurements that are judged valid compared
" to the total number of measurements made for a specific sample matrix and analysis.
" Completeness is calculated using the following formula:

Completeness = Valid Measurements x 100
Total Measurements

Completeness is defined as the percentage of measurements that are judged valid
measurements. Factors that negatively affect completeness include the following;:

Missing scheduled sampling events

Submitting improper quantity of sample

Sample leakage or breakage in transit or during hand]mg

Exceeding holding times

Losing sample during laboratory analysis through accident or improper handling
Improper documentation such that traceability is compromised

Reported field and analytical data that is of insufficient sensitivity

2 ¢ O ¢« ¢ » B

The completeness requirement is based on the number of samples required by the sampling
plan. A completeness objective of at least 90 percent of the data is the goal established for
this project.

2.5.4 Comparability

- Comparability is.-another qualitative measure designed to express the confidence with

i~ which one data set may be compared with another. Sample collection and handling
techniques, sample matrix type, and analytical method all affect comparability. ‘
Comparability is limited by the other PARCCS (precision, accuracy, representativeness,
comparability, completeness, and sensitivity) parameters because data sets can be compared
with confidence only when precision and accuracy are known. Data from one phase of an

. investigation can be compared with others when similar methods are used and similar data
. packages are obtalned

255 Sensitivity

Sensitivity is the measure of the concentration at which an analytical method can positively
identify and report analytical results. The sensitivity of a given method is commonly

;

PDX033080014.00C D&
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referred to as the detection limit. Although there is no single definition of this term, the
following terms commonly used to measure sensitivity are defined below.

0

Instrument detection limit (IDL) is the minimum concentration that can be measured from
instrument background noise and is normally only measured for metals parameters.

Method detection limit (MDL) is a statistically determined concentration. It is the minimum
concentration of an analyte that can be measured and reported with 99 percent confidence
that the analyte concentration is greater than zero as determined in the same or a similar
matrix. Because of the lack of information on analytical precision at this level, sarane results
greater than the MDL but less than the MOL will be laboratory qualified as “estimat:

Method Quantitation Limit (MQL) is the sample volume or dry weight adjusted
concentration of the target analyte that the laboratory has demonstrated the ability to
measure within specified limits of precision and accuracy during routine laboratory
operating conditions. This value is variable and highly matrix-dependent. This is the
minimum concentration that will be reported as “unqualified” by the laboratory. For
organics analysis and inorganic ions, this usually corresponds to the lowest calibration
standard used. It is also the inflection point in quantitation where the precision and
accuracy in the data falls below the project’s MQOs.

The target method quantitation limits (TMQL) are shown in Table 3-3. These TMQLs are the
minimum required from the participating laboratories.

2.6  Special Training Requirements/Certification (A8)

2.6.1 Safety and Safety Planning O

All project staff working on the site must be health and safety trained and must follow the
requirements specified in the project Health and Safety Plan (HASP). The HASP will be
developed by the Field Team Leader and approved by the Regional Health and Safety
Project Officer prior to field sampling. The HASP is applicable to CH2M HILL project field
staff and subcontractors.

As a minimum, field personnel must be enrolled in the CH2M HILL Comprehensive Health
and Safety Program and meet state and federal hazardous waste operations requirements
for 40-hour initial training, 3-day on-the-job experience, and 8-hour annual refresher
training. Employees designated “SSC” have completed a 12-hour site safety coordinator
course, and have documented requisite field experience. An SSC with a level designation
(D, C, B) equal to or greater than the level of protection being used must be present during
all tasks performed in exclusion or decontamination zones.

2.6.2 Laboratory Accreditation

All of the commercial laboratories participating in this investigation will be National
Environmental Laboratory Accreditation Program (NELAP) accredited in the State of
Oregon for parameters which they are under contract to analyze. Other participating
laboratories, such as the City of Portland Water Pollution Control Laboratory (WPCL) and
Oregon State University Microprobe Laboratory, will adhere to good laboratory practices. In
instances where properties of materials analyses (grain size, etc. ) are required, ASTM q

—
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procedures will be employed by laboratories having demonstrated proficiency for each
specific test procedure.

2.7 Documentation and Records (A9)

This section defines which records are critical to the project and what information needs to
be included in reports, as well as the data reporting format and the document control
procedures to be used.

Project activities must be properly documented and those records stored and maintained.
The CH2M HILL project manager will be responsible for organizing, storing, and cataloging
all project information. Individual project tfeam members may maintain separate notebooks
for individual tasks; these notebooks will be transferred to the project manager during

- project closeout. - -

2.7.1  Field Operation Records

- . The information contained in these records documents overall field operations and
generally consists of the following:

+ Sample collection records. Field personnel will use a project notebook to record all -
pertinent information and to describe sampling procedures. The SAPs will summarize
the required detailed field documentation. After completion of the sampling activities,
the field notebooks will be in the custody of the project manager. Each notebook will be

. identified by a project-specific document number, and each page will be numbered.
Personnel will update the project notebooks daily during field activities. At a minimum,
this documentation should include: '

— Names of the persons conducting the activity

~ Subcontractor personnel

— Time of arrival and departure at the site

- Health and safety monitoring records

— Sample number and sample collection points

~ Maps and diagrams

— Equipment methods used

- Climatic conditions

- Any unusual observations

All original data recorded in field logbooks, sample labels, and chain-of-custody (COC)
forms will be written with waterproof, indelible ink. If an error is made, the individual
should make all corrections simply by crossing a line through the error, initialing and
dating the correction, and entering the correct information.

.- » Chain-of-custody records. COC records document the progression of samples as they
travel from the original sampling location to the laboratory.

+ QC sample records. These records document the generation for QC samples, such as
~ field, trip, and equipment rinsate blanks and duplicate samples. They also include
documentation for sample integrity and preservation and include calibration and

standards traceability documentation capable of providing a reproducible reference.

PDX033080014.00C B-11
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point. QC sample records should contain information on the frequency, conditions, level
of standards, and instrument calibration history.

« Corrective action reports. Corrective action reports show what methods were used in
cases where general field practices or other standard procedures were deviated from,
and they include the methods used to resolve noncompliance.

2.7.2 Laboratory Records

Data report packages for conventional organic and inorganic analyses from the laboratories
will contain the same documentation controls and be in a similar format as those required
for Contract Laboratory Program {CLP) organics and inorganic work. Data packages for
special analyses (material analyses, physical properties, etc.) from the laboratories will
contain documentation of sufficient detail as to be evident that sample control was
maintained, data were generated in accordance with the test procedure, and quality control
was followed and achieved. The following paragraphs describe some of the laboratory-
specific records that will be compiled and reported by the laboratories:

¢ Sample Data. These records contain the times that samples were analyzed to verify that
they met the holding times prescribed in the analytical methods. Included should be the
overall number of samples, sample location information, any deviations from standard
operating procedures (SOPs), time of day, and date. Corrective action procedures to
replace samples violating the protocol also should be noted.

+ Sample Management Records. Sample management records document sample receipt,
handling and storage, and scheduling of analyses. The records verify that the COC and
proper preservation were maintained, reflect any anomalies in the samples (such as
receipt of damaged samples), note proper log-in of samples into the laboratory, and
address procedures used to ensure that holding time requirements were met.

¢ Test Methods. Unless analyses are performed exactly as prescribed by SOPs, this
documentation will describe how the analyses were carried out in the laboratory. This
includes sample preparation and analysis, instrument standardization, detection and
reporting limits, and test-specific QC criteria. Documentation demonstratmg laboratory
proficiency with each method used could be included.

« QA/QC Reports. These reports include the general QC records, such as initial
demonstration of capability, instrument calibration, routine monitoring of analytical
performance, calibration verification, etc. Project-specific information from the QA/QC
checks, such as blanks (field, reagent, rinsate, and method), spikes {matrix, matrix spike
replicate, analysis matrix spike, and surrogate spike), calibration check samples (zero
check, span check, and mid-range check), replicates, splits, and so on should be included
in these reports to facilitate data quality analysis.

2.7.3 Data Handling Records

Data handling records document protocols used in data reduction, verification, and
validation. Data reduction addresses data transformation operations such as converting raw
data into reportable quantities and units, use of significant figures, recording of extreme
values, blank corrections, etc. Data verification ensures the accuracy of data transcription

D12 PDX033080014.00C
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and calculations, if necessary, by manually checking a set of computer calculations. Data
validation ensures that QC criteria have been met.

2.7.4 Data Reporting Package Format and Documentation Control

The format of all data reporting packages for conventional organic and inorganic analyses
will be consistent with the requirements and procedures used for data validation and data
assessment described in Section 5 of this QAPP. All individual records that represent action
taken to achieve the objective of the data operation and the performance of specific QA
functions are potential components of the final data-reporting package. Data report formats
will be consistent with the content of the EPA CLP Program.

The data reporting packages will be described in more detail in a set of project instructions
{contractual statement of work) to the laboratories.

PDX033080014.00C ’ D13
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3.0 -Measurement/Data Acquisition (B) )
3.1  Sampling Process Design (Experimental Design) (B1) |

SAPs for each drainage basin to be sampled provide information on the sampling process
design. Table 3-1 of this QAFP lists the number of samples and the numbers of associated
QA samples. As indicated in Table 3-1, the actual number of samples to be collected is to be
determined (TBD) and will be specified in the SAPs. As previously mentioned (Section 2.5),
the number of field duplicates collected will be a matter of conditions encountered.

TABLE 31
Sample Numbers
Frequency
Equip.
Number of Field Rinsate Total
Parameter Analytical Method | Samples | Duplicates | MS [ MSD | Blanks | Samples
Grain size ASTM D-422/PSEP TBD 10% NA | NA NA TBD
Percent moisture/Total
Solids ASTM D-2216 TBD 10% NA | NA NA TBD
Total organic carben Combustion 78D 10% 5% [ 5% |1perevent] TBD
Metals SW60108 - TBD 10% 5% | 5% |1perevent! TBD N
Mercury SW7471A TBD 10% [ 5% | 5% |1perevent| TBD S
TPH-Diesel range NWTPH-D TBD 10% 5% | 5% |1perevent| TBD
TPH-oil range NWTPH-cil TBD 10% 5% | 5% {1perevent| TBD
PCBs as Aroclors Swsos2 TBD 10% 5% | 5% | 1perevent| TBD
PCBs as Congeners Swaos2 TBD 10% 5% | 5% | 1perevent| TBD
Chlorinated Pesticides | SW80B1A TBD 10% 5% | 6% |1 perevent TBD
Chlorinated Harbicides | SWE151A TBD 10% 5% | 5% |1perevent] TBD
SVOCs/TICs Swsz70C TBD 10% 5% 3§ 5% |1 perevent TBD
PAHs Swaz270C SIM TBD 10% 5% | 5% |1perevent] TBD
Alkylated PAHs SW8270C SIM © TBD 10% 5% | 5% |1 perevent TBD
Phenols SwWa27oC TBD 10% 8% | 5% |1perevent} TBD
Phthalates SwWaz270C T8D 10% 5% | 5% |1 perevent 8D
SEM/EDS ‘ In-house TBD NA NA | NA NA TBD
Electron microprobe In-house TBD NA NA | NA NA TBD
TBD = to be determined based on site conditions.
NA = not applicable for this parameter.
O
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3.2 Sampling Method Requirement (B2)

The inline solids samples will be obtained following the City of Portland BES sampling
protocols 5.01a, Sampling of Soil and Sediment, 7.01a Decontamination of Sampling Equipment
and 7.01c QC Sample Collection. Copies of these sampling protocols are included in
Appendix C.

3.21 Sample Containers, Preservatives, and Holding Times

The field team leader (FTL) and sampling coordinator is responsible for ensuring proper

~ sampling, labeling of samples, preservation, and shipment of samples to the laboratory to
meet required holding times. The required sample containers, preservative requirements,
and maximum holding times are shown in Table 3-2.

TABLE 3-2 ..
Parameters, Methods, Botiles, Preservation and Hold Time by Matrix

Parameter Method Bottle Preservation | Hold Time - Purpose

Inline Selids

Archive Sample Extra sample collected 16 oz 4°C 6 months | Physical characterization
and archived by lab glass Chemical characterization

Grain size ASTM D-422/PSEP 16 oz, 4°C 6 months | Physical characterization

glass

Particle Shape and ASTM D24838

Texture

Particle Identification Scanning Electron Mot Physical characterization
Microscope/Energy applicable | Chemical characterization

Dispersive Spectroscopy

Total Solids ASTM D2216 6 months | Physical characterization

Metals SWe010 4 oz, glass 4°C 6 months | Chemical characterization

Mercury SW74T1A 28 days

SVOCsS/TICs SWB270C 8 oz. glass 4°C 14 days™/40°

PAHs/alkyl PAH )

Organochlorine SWB0BtA

Pasticides

Chiorinated Herbicides SWa151A

Phenols SW8270C

Phthalates SW8270C

TPH-Diesel and Oil NWTPH-D,O

PCBs as Aroclors Sweaos2

PCBs as Congeners Swaoaz

Total Organic Carbon | . ASTM E777-81 20z glass 4°C 14 days

Water and Equipment Blanks

Metals . SW6010 250-ml. | pH<2, HNOs, | 6 months | Chemical characterization—

poly 4°C Field and lab QC

Mercury SW7470A - 2Bdays

SVOCSTICs SWB270C 1-L amber 4°C 7 days®/40"

PAHs/alkyl PAHs glass

Organochioring SWB0B1A 1-L amber 4°C 7 days®/40°

Pesticides glass

FDX033080014.00C 015
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TABLE 3-2
Parameters, Methods, Bottles, Preservation and Hold Time by Mafrix

Parameter Method Bottle Preservatlon | Hold Time Purpose

Herbicides SWBI51A 1-L amber 4°C 7 days"/40"
glass

TPH-Diesel and Oil NWTPH-D,O 1-L amber 0 7 days°!40"

: glass

PCBs as Aroclors SWe0e2 1-L amber 4°C 7 days"/40°
glass B

PCBs as Congeners Swaos2 1-L amber 4°C 7 days®/a0°
glass

Total Organic Carbon ASTM E777-81 3 x 40-mL pH <2, 28 days

VOC vials | H.S0, 4°C

Pre-cleaned and certified sample containers will be purchased and shipped to the field site
before sample collection. The laboratory will add all preservatives before bottles are shipped
to the field. The laboratory will retain all certificates of analysis for the pre-cleaned
containers and note the lot numbers of bottles shipped for this project in the laboratory
project file.

3.3 Sample Custody Requirements (B3)

Components of sample custody procedures include the use of field logbooks, sample labels,
custody seals, and COC forms. Each person involved with sample handling will be trained
in COC procedures before the start of the field program. The COC form will accompany the
samples during shipment from the field to the laboratory.

The procedures described below will be used when transferring the samples for shipment.

3.3.1 Field Custody

The following procedures will be used to document, establish, and maintain custody of field
samples:

+ Sample labels will be completed for each sample with waterproof ink, making sure that
the labels are legible and affixed firmly on the sample container.
» All sample-related information will be recorded in the project logbook.

» The field sampler will retain custody of the samples until they are transferred or
properly dispatched.

+ " To simplify the COC record and minimize potential problems, as few people as possible
should handle the samples. For this reason, one individual from the field sampling team
will be designated as the responsible individual for all sample transfer activities. This
field investigator will be responsible for the care and custody of the samples until they
are properly transferred to another person or facility.

= A COC form will accompany all samples. This form documents transfer of sample
custody from the field sampler to the laboratory. When transferring the possession of

D-16 PDX033080014.00C
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samples, the individuals relinquishing and receiving will sign, date, and note the time
on the form.

» Samples will be properly packaged for shipment and sent to the appropriate laboratory
for analysis with a separate signed COC form, enclosed in a plastic bag, and taped inside
the cover of each sample box or cooler. The original record will accompany the
shipment, and the FTL will retain a copy. When samples are relinquished to shipping
companies for transport, the tracking number will be recorded on the COC form.

» The COC must be signed when relinquished by field personnel and be signed by the
laboratory receiving the samples.

» Custody seals will be used on the shipping containers when samples are shipped to the
laboratory to inhibit sample tampering during transportation.

3.3.2 Laboratory Sample Custody

Each laboratory receiving samples for this project must comply with the laboratory sample

custody requirements outlined in its Quality Assurance Plan (QAP). The laboratory will
"designate a sample custodian who will be responsible for maintaining custody of the

samples and for maintaining all associated records documenting that custody. In addition:

« The laboratory will check to see that there has been no tampering with the custody seals
on the coolers.

» Upon receipt of the samples, the custodian will check the original COC and request-for-
analysis documents and compare them with the labeled contents of each sample
container for corrections and traceability. The sample custodian will sign the COC and
record the date and time received in the “Received by Laboratory” box.

» The sample custodian also will assign a unique laboratory sample number to each
sample.

+ Cooler temperature will be checked and recorded.

» Care will be exercised to annotate any labeling or descriptive errors. If discrepancies
occur in the documentation, the laboratory will immediately contact the sample tracking
coordinator and project chemist as part of the corrective action process. A qualitative
assessment of each sample container will be performed to note anomalies, such as
broken or leaking bottles. This assessment will be recorded as part of the incoming COC
procedure.

« Samples will be stored in a secured area and at a termperatuire of 4° + 2°C, if necessary,
until analyses are to begin.

+ Copies of the COC and request-for-analysis forms will accompany the samples.

333 Sample Packing and Shipping

During the field effort, the CH2M HILL project chemist will notify the participating
laboratories about sample shipments to the lab. The FTL or sampling coordinator should fax
copies of the COC to the laboratory(s) project manager each day of sampling.

" PDX033080014.00C D17
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Hard plastic ice chests or coolers with similar durability will be used for shipping samples.

The coolers must be able to withstand a 4-foot drop onto solid concrete in the position most
likely to cause damage. Sample bottles will be bagged in Ziploc™ bags, grouped by sample

set. Styrofoam or bubble wrap will be used as packing material to protect the samples from
leakage during shipment.

A volume of ice approximately equal to sample volume should be present in each cooler.
Blue ice will not be used. After packing is complete, the cooler will be taped securely, with
custody seals affixed across the top and bottom joints.

Cooler Shipment Notes:

1. Include absorbent material in the cooler to absorb any ice melt.

2. Record the airbill on each COC.

3. Use custody seals on the cooler.

4. Notify the laboratory that samples have been shipped and fax them a copy of the COC.

Please Note: ,
The laboratory must be informed in advance if a Saturday shipment will be required.

Samples will be shipped priority overnight FedEx to the laboratory.

Laboratory Contacts and Addresses: Laboratory selection, laboratory coordination, and
sample disiribution will be handled by the project chemist and field team leader. Samples
for conventional organic and inorganic analyses will be sent to one of the following
laboratories: A k. D

City of Portland Water Pollution Control Laboratory
6543 N. Burlington Ave.

Portland, OR 97203

Phone: 503/823-5600

Attn:  Charles Lytle

CH2M HILL Applied Sciences Laboratory
2300 NW Walnut Blvd.
Corvallis, OR 97330
Phone: 541/758-0235 ext. 3144
Fax: 541/752-0276
Atin:  Dayna Kaumanns
Sample Custodian

North Creek Analytical Laboratory
9405 SW Nimbus Avenue
Beaverton, OR 97008-7132

Phone: 503/906-9200

Attn:  Sample Custodian

Laboratory selection for non-routine analyses will be based on the specific tests needed.
Laboratory selection and coordination will be performed by the project chemist.
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3.4  Analytical Method Requirements (B4)

The analytical methods for conventional organic and inorganic parameters were chosen on
the basis of SW-846 guidance so that it was reasonable to expect that the required reporting
limit could be met for each parameter. For non-conventional parameters the most
appropriate analytical method for solid/sediment analyses has been selected. Analytical
methods and the associated TMQLs for the inline solids analytes are listed in Table 3-3.

TABLE 3-3
Required Target Method Quantitation Limits (TMQLs) and Methodology

Analyte Analytical Method TMQL' CAS No.

Conventionals

Particle Size ASTM D422-63/PSEP 0.01% NA

Particle Shape and Texture ASTM D2488 NA NA

Percent moisture/Total Solids ASTM D-2216 0.01% NA

Total Organic Carbon {TOC) ASTM E777-81/combustion 500 mg/kg NA

Non-conventionals

Material Characterization Light Microscopy, Electron Micro-photograph NA

Microscopy

Material Characterization SEM/EDS Micro-photograph, 1.0% NA

Elemental Composition Microprobe X-ray 1.0% ‘NA

SVOC Tentatively Identified SW846-8270C Estimated Conc. NA

Compounds (TICs)

mg/kg dry weight

Metals (ppm)

Silver — Ag SwW846-6010B ICP-AES 1 7782-49-2

Aluminum - Al SW846-6010B ICP-AES 1 7429-90-5

Arsenic —As . SW846-6010B ICP-AES 1 7440-66-6

Cadmium — Cd SwW8a46-6010B ICP-AES 0.6 7440-43-9

Chromium ~ Cr SWe46-6010B ICP-AES 1 7440-47-3

Copper - Cu SWg46-6010B ICP-AES 1 7440-50-8

Mercury — Hg SW846-7471A CVAA 0.002 7439-97-6

Nickel — Ni ' SW8a46-6010B ICP-AES 1 7440-50-8

Lead — Pb SW846-6010B ICP-AES 1 7439-92-1

Antimony —~ Sb SW846-6010B ICP-AES 1 7440-36-0

Selenium — Se SW846-6010B ICP-AES 1 7782-49-2.
j1Zinc—2Zn SWga46-6010B ICP-AES 1 7440-66-6
'| Petroleum Hydrocarbons . mg/kg dw {ppm)

Diesel Range Organics 'NWTPH-Dx 10 NA

Oil Range Organics NWTPH-Dx 20 NA

PCBs as Aroclors na/kg dw (ppb)

Aroclor 1016 SW846-8082 10 12674-11-2

Aroclor 1221 SwWa46-8082 10 11104-28-2

Aroclor 1232 SWg46-8082 10 111 41-1 6-5
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TABLE 3-3

Required Target Method Quantitation Limits (TMQLs) and Methodology

O

Confidential Business Information

Analyte Analytical Method T™aL' CAS No.
Aroclor 1242 SWa46-8082 10 53469-21-9
Aroclor 1248 SWE846-8082 10 12672-29-6
Aroclor 1254 SwW846-8082 10 11097-68-1
Aroclor 1260 SW846-8082 10 11096-82-5
Aroclor 1262 SWa46-8082 10 37324-23-5
PCB Congeners' ua/kg dw {ppb)
BZ(note 2)-8 SW846-8082 0.5 34883-43-7
BZ-18 SwW846-8082 05 - 37680-65-2
BZ-28 Sw846-8082 0.5 7012-37-b
BZ-44 SW846-8082 0.5 41464-39-5
BZ-52 SW846-8082 05 35693-99-3
B8Z-66 SWa46-8082 0.5 32598-10-0
BZ-101 SW846-8082 0.5 37680-73-2
BZ-105 SW846-8082 0.5 32598-14-4
BZ-118 SW846-8082 0.5 31508-00-6
BZ-128 SwWa46-8082 05 38380-07-3
BZ-138 SW846-8082 0.5 35065-28-2
BZ-153 SW846-8082 0.5 35065-27-1 f)
BZ-170 SWB846-8082 0.5 35065-30-6 S
BZ-180 SWB846-8082 0.5 35065-29-3
BZ-187 5Wa46-8082 0.5 52663-68-0
Organochiorine Pesticides pg/kg dw {ppb)
a— BHC SW846-8081A 1.0 319-84-6
b —BHC SWa46-8081A 05 319-85-7 -
g — BHC (Lindane) SW846-8081A | 0.5 58-89-9
d -'BHC SWB846-80B1A 1.0 319-86-8
Heptachlor SW846-8081A 0.5 - 76-44-8
Aldrin SWB845-8081A 0.5 309-00-2
Heplachlor epoxide SWB4B-B081A 1.0 1024-57-3
beta — Chlordane (trans-Chlordane) SW846-8081A 1.0 5103-74-2
alpha — Chlordane (cis-Chlordane) SWB46-8081A 1.0 5103-71-9
Endosulfan | SW846-8081A 1.0 959-98-8
4,4'-DDE SW846-8081A 20 72-55-9
Dieldrin SW846-8081A 05 60-57-1
Endrin SWe46-8081A 0.5 72-20-8
Endosulfan I} SWB46-8081A 2.0 33213-65-9
4,4-DDP SW846-8081A 20 - 72-54-8
Endrin aldehyde SWB46-8081A 2.0 7421-93-4
4,4-DDT SWB46-8081A 2.0 50-29-3 /‘)
Endosulfan sulfate SWE846-8081A 2.0 1031-07-8 . S

. D20 POX033080014,00C

EPA-BRIX_DOCS001463



APPENDIX D—QUALITY ASSURANCE PRO.ECT PLAN

TABLE 3-3
Required Target Method Quantitation Limits {TMQLs) and Methodology

Analyte Analytical Method ™aL' CAS No.
Endrin ketone SW846-8081A 2.0 53494-70-5
Methoxychlor SW846-8081A 5.0 72-43-5
Hexachlorobenzene SWa46-8081A 1.0 118-74-1
Toxaphene SW8a46-8081A 100 B001-35-2
Hexachlorobutadiene SWa46-8081A 1.0 87-68-3
Hexachloroethane SW846-8081A 1.0 67-72-1
Oxychlordane S5W846-8081A 1.0 26880-48-8
cis — Nonachlor SWB46-8081A 1.0 5103-73-1
trans —Nonachlor SW846-8081A 1.0 39765-80-5
Chlorinated Herbicides rg/kg dw (ppb}
Dalapon SW846-8151A 45 75-99-0
Dicamba SW846-8151A 20 1918-00-9
MCPA SWB46-8151A 10000 94-74-6
Dichloroprop SWB46-8151A 33 120-36-5
24-D SW846-8151A a3 94-75-7
2,4,5-TP (Silvex} SWBa46-8151A 1.7 93-721
245T SW846-8151A 3.4 93-76-5
2,4-DB SW846-8151A 5.0 94-82-6
Dinoseb SW846-8151A 17 88-85-7
MCPP SW846-8151A 5.0 93-65-2
Pentachlorophenol (also on SYOC list) SWB46-B151A 35 87-86-5
Semivolatile Organic Compounds pa’/kg dw (ppb)
1,2,4-Trichlorocbenzene SwWB46-8270C 330 120-82-1
1,2-Dichlorobenzene SW846-8270C 330 95-50-1
1,3-Dichlorcbenzene SWB846-8270C 330 541-73-1
1,4-Dichlorobenzene SwWa46-8270C 330 106-46-7
2,2"-oxybis(1-chloropropane) SWB846-8270C 330 108-60-1
2,4-Dinitrotoluene SwW846-8270C 330 121-14-2
2,6-Dinitrotoluene SwWa46-8270C 330 606-20-2
2-Chloronaphthalene SwWa46-8270C 330 91-58-7
2-Nitroaniline SwWa46-8270C 1670 88-74-4
3,3-Dichlorobenzidine SW846-8270C 660 91-94-1
3-Nitroaniline SW846-8270C 1670 99-09-2
4-bromophenyl-phenyl ether SWa46-8270C 330 101-55-3
4-Chlorcaniline SW846-8270C 660 106-47-8
4-Chlorophenyl-pheny! ether SWa46-8270C 330 7005-72-3
4-Nitroaniline SW846-82700 1870 100-01-6
Aniline SW846-8270C 330 62-53-3
Benzoic Acid SW846-8270C 200 65-85-0
Benzyl Alcohol SW846-8270C 20 100-51-6
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TABLE 3-3

Required Target Method Quantitation Limits {TMQLs) and Methedology

Analyte Analytical Method T™MOL' CAS No.
Bis-(2-chioroethoxy) methane SW846-8270C 330 111-91-1
Bis-(2-chloroethyl) ether SW846-8270C 330 111-44-4
Hexachlorobenzene SW846-8270C 330 118-74-1
Hexachlorobutadiene 5WB846-8270C 330 B7-68-3
Hexachlorocyclopentadiene SWB46-8270C 330 77-47-4
Hexachloroethane SWa46-8270C 330 67-72-1
Isophorone SW846-8270C 330 78-59-1
Nitrobenzene SW846-8270C 330 98-95-3
n-Nitrosedimethylamine SW846-8270C 330 62-75-9
n-Nitroso-di-n-propylamine SWB846-8270C 330 621-64-7
n-Nitrosoediphenylamine SWB46-8270C 330 86-30-6
PAHs na/kg dw {ppb)
2-Methylnaphthalene SWa46-8270C SIM 10 91-57-6
1-Methylinaphthalene SW846-8270C SIM 10 90-12-0
Acenaphthene SW846-8270C SIM 10 83-32-9
Acenaphthylene SWa46-8270C SIM 10 208-96-8
Anthracene SW846-8270C SIM 10 120-12-7
Benzo(a)anthracene SWa46-8270C SIM 10 56-55-3
Benzo{a)pyrene SWg48-8270C SIM 10 50-32-8
Benzo(b)fluoranthene SW846-8270C SIM 10 205-99-2
Benzo(ghi)perylene SW846-8270C SIM 10 191-24-2
Benzo(k}fluoranthene SW846-8270C SIM 10 207-08-9
Carbazole SW846-8270C SIM 10 86-74-8
Chrysene SW846-8270C SIM 10 218-01-9
Dibenzofuran SwWa46-8270C SIM 10 132-64-9
Dibenz(a,h)anthracene SW846-8270C SIM 10 53-70-3
Fluoranthene SwWa46-8270C SIM 10 206-44-0
Fluorene Swa46-8270C SIM 10 86-73-7
Indeno(1,2,3-cd)pyrene SW845-8270C SIM 10 193-39-5
Naphthalene SWa46-8270C SIM 10 91-20-3
Phenanthrene SwW846-8270C SIM 10 85-01-8
Pyrene SWa46-8270C SIM 10 129-00-C
Alkylated PAHs ug/kg dw (ppb)
¢1-napthalene SWB46-8270C SIM 10
c2-napthalene SW846-8270C SiM 10
¢3-napthalene SW846-8270C SIM 10
c4-napthalene SWa46-8270C SIM 10
Dibenzothicphene SW846-8270C SIM 10 132-65-0
c1-dibenzothiophene SWa46-8270C SIM 10
c2-dibenzothiophene SW846-8270C SIM 10
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TABLE 3-3

Required Target Method Quantitation Limits (TMQLs) and Methodology

Analyte Analytical Method ™™aL' CAS No.
c3-dibenzothiophene SW846-8270C SIM 10
c4-dibenzothiophene SW846-8270C SIM 10
c1-flucrene SW846-8270C SIM 10
c2-flucrene Swa46-8270C SIm 10
c3-fluorene SWa46-8270C SIM 10
c4-fluorene SWa846-8270C SIM 10
c1-phenanthrens/anthracene SwW846-8270C SIM 10
¢2-phenanthrene/anthracene SWa46-8270C SIM 10
c3-phenanthrene/anthracene SWa46-8270C SIM 10
c4-phenanthrene/anthracene SWB846-8270C SIM 10
c1-fluoranthene/pyrene SwWa46-8270C SIM 10
cl-chrysene SW8a46-8270C SIM 10
c2-chrysene SWa46-8270C SIM 10
¢3-chrysene SwW846-8270C SIM 10
c4-chrysene SWa846-8270C SIM 10
Phenols Ho/kg dw (ppb)
2,3,4,6-Tetrachlorophenol SWB46-8270C 330 58-90-2
2,3,5,6-Tetrachlorophenol Swa46-8270C 330 935.85-5
2,4 5-trichlorophenol SWa846-8270C 1670 95-95-4
2,4 6-trichlorophenol Swa46-8270C 330 88-06-2
2,4-Dichlorophenol SW846-8270C 330 120-83-2
2,4-Dimethylpheno! SWB846-8270C 330 105-67-9
2,4-Dinitrophenol SWB46-8270C 1670 51.28-5
2-Chlorophencl SWB46-8270C 330 95-57-8
2-Methylphenol SW846-8270C 330 95-48-7
2-Nitrophenol SW846-8270C 330 88-75-5
4,6-Dinitro-2-Methylphenol SW846-8270C 1670 534-52-1
4-Chloro-3-methylphencl SW846-8270C © 660 59-50-7
4-Methylphenol SWa46-8270C 330 106-44-5
4-Nitrophenol SWa46-8270C 1670 100-02-7
Penlachlorophenol Swa46-8270C 97 (3) 87-86-5
Phenol SW846-8270C 20 (3) 108-95-2
Tetrachlorophenol, sum of 3 isomers SW846-8270C 330 25167-83-3
{(as TIC compound) :
Phthalates ug/kg dw (ppb)
bis(2-Ethylhexyl) phihalate SW846-8270C 20 (3) 117-81-7
Butylbenzylphthalate SW846-8270C 20(3) 85-68-7
Diethylphthlatate SW846-8270C 20 (3) B84-66-2
Dimethylphthalate SwW846-8270C 20(3) 131-11-3
Di-n-butylphthalate SW846-8270C 20(3) 84-74-2
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TABLE 3-3 ' /

Required Target Method Quantitation Limits (TMQLs) and Methodology L
Analyte Analytical Method TMaL' CAS No.

Di-n-octylphthalate SW848-8270C 20 (3) 117-84-0

1. TMQLs are the expected method quantitation limits for clean samples.

2. BZ = Ballschmitter and Zeli (Fresenius Anal. Chem. 302:20-31, 1980) congener identifications.

3. If laboratory reporting [imit is not < TMQL, then the laboratory MDL must be < the TMQL for this compound.
NA = Not applicable.

3.41 Grain Size (ASTM D422-sieve/hydrometer)

Grain size (particle size) will be determined using ASTM D422 following the modifications
as described in the Puget Sound Estuary Program (PSEP) protocols. Seven class fractions
will be determined not employing the peroxide oxidation option.

Results will be expressed by class percentage (reportable to 0.01%) in the following
fractions:

» Coarse Gravel
» Fine Gravel

e Coarse Sand
Medium Sand
Fine Sand

Silt

Clay

O

Results will also be presented as curves on semi-log graphs by plotting percent fines by
weight versus particle size.

3.4.2 Particle Shape/Texture (ASTM D2488)

The particle shape and texture will be described following the guidance of method ASTM
D2488 in conjunction with the grain size determination. :

3.4.3 Percent Moisture/Total Solids (ASTM D2216)

Percent moisture will be determined by placing a known aliquot of a well-mixed sample in
a weighed aluminum pan or ceramic crucible and the water evaporated in an oven at 103°C
to 105°C. The difference in weight of sample before drying and after drying represents the
total solids.

The percent solids are calculated as:
« Percent solids = 100* (total solids remaining)/(wet sample weight)

When expressed in terms of the water lost on drying this value the percent moisture is
calculated as:

+ Percent moisture = 100* (total water lost)/(wet sample weight) (j
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3.44 Total Organic Carbon (combustion)

. Total organic carbon (TOC) will be determined using guidance from the Inland Testing
manual (ITM, EPA 823-B-98-004, Evaluation of Dredged Material Proposed for Discharge in
Waters of the LS. - Testing Manual).

The solid sample will be combusted after addition of HCI to remove carbonates. The
resulting CO; will be measured by infrared spectroscopy and related to the organic carbon
concentration in the sample.

345 Metals (SW3051/60108)

Metals will be digested following method SW3051 and the digestate analyzed following
method SW6010 (ICP-AES).

3.4.6 Mercury (SW7471A)

Mercury will be analyzed following method SW7471A. Mercury is reduced to its elemental
state and jts concentration measured using cold-vapor atomic absorption (CVAA).

3.4.7 Total Petroleum Hydrocarbons (TPH) - Diesel Range and Oil Range Organics

The samples will be analyzed for diesel range and oil range TPH following the NWTPH-Dx
method. The laboratory may need to use the silica gel cleanup option to remove expected
biogenic interferences from the extract before analysis. The project chemist must be
consulted if the laboratory does not plan to use the silica gel cleanup.

. 3.4.8 PCBs as Aroclors (SW3350B or SW3540C/SW8082)

Samples will be extracted using the sonication (SW3550B) or Soxhlet (SW3540C) extraction
methods (SW3540C). Column cleanup of the samples using Florisil™, alumina, silica gel, or
acid cleanup (H,SO),) is required. Removal of sulfur using chemical methods (SW3660B or
similar) may also be required to achieve the required reporting limits. Dual column
confirmation is required and the QA /QC limits must be met on both columns used for
analysis.

3.4.9 PCBs as Congeners (SW3350B or SW3540C/SWB082)

The list of PCB congeners selected is a subset of those recommended by EPA (QA/QC
~ Guidance for Sampling and Analysis of Sediment, Water, and Tissues for Dredged Material
l:?"' Evaluations, EPA §23-B-95-001) .

The list includes congeners that are prevalent in the Aroclor commercial mixtures.
Congeners BZ-77, BZ-126 and BZ-169 are not included in the analysis list (though they are
part of the NOAA summation) as they have low relative abundance in technical mixtures
and separate methods are usually used to determine their concentrations. They are usually
found at much lower concentrations in sediment samples than the 15 congeners listed.

Samples will be extracted using the sonication (SW3550B) or Soxhlet (SW3540C) extraction
methods (SW3540C). Column cleanup of the samples using Florisil™, alumina, silica gel, or
acid cleanup (H SO,) is required. Removal of sulfur using chemical methods (SW3660B or
similar) may also be required to achieve the required reporting limits. Dual-column
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confirmation is required, and the QA /QC limits must be met on both columns used for
analysis.

The laboratory will run each of the Aroclor standards along with the initial calibration so
this information will be available if Aroclor pattern determination is required in the future.

»

3.4.10 Organochlorine Pesticides {SW3350B or SW3540C/SW8081A)

Samples will be extracted using the sonication (SW3550B) or Soxhlet (SW3540C) extraction
methods (SW3540C). Column cleanup of the samples using Florisil™, alumina, or silica gel
is required. Removal of sulfur using gel permeation chromatography (GPC) or chemical
methods (5W3660B or similar) may also be required to achieve the required reporting limits.
Dual-column confirmation is required, and the QA /QC limits must be met on both columns
used for analysis.

3.4.11 Chlorinated Herbicides (SW8151A)

Acid herbicides will be extracted from samples and derivatized prior to analysis by
GC/ECD following method SW 8151A. Dual-column confirmation by GC/ECD or.

~ single-column confirmation by GC/MS should be used to confirm compound identities.

3.4.12 Semivolatile Organics (SW3350B or SW3540C/ SW8270C) and TICs

Samples will be extracted using the sonication (SW3550B) or Soxhlet (SW3540C) extraction
methods (SW3540C). The use of GPC cleanup may be necessary on each sample to remove
biogenic macromolecules from the sediment samples. Sample extracts are analyzed to
determine the identities and concentrations of target analytes using gas chromatography- O
mass spectrometry.

The laboratory must take extra care to ensure that phthalate contamination is not a problem

during analysis. Steps taken may include extra rinses of glassware with solvent before use,

segregation of glassware used for high- and low-level samples, and ensuring that plastic

materials such as gloves do not come in contact with the samples.

When tentatively identified compounds (TICs) are requested, the laboratory will quantify
and report all TICs which are greater than 10 percent of the nearest internal standard. The
response factor of the nearest internal standard will be used to estimate TIC concentration.

3.4.13 Polynuclear Aromatic Hydrocarbons (PAHs)

Samples will be extracted using the sonication (SW3550B) or Soxhlet (SW3540C) extraction
methods (SW3540C). The use of GPC cleanup may be necessary on each sample to remove
biogenic macromolecules from the sediment samples. Sample extracts are analyzed to
determine the identities and concentrations of target analytes using gas chromatography-
mass spectrometry with the MS detector operated in the selected ion-monitoring mode to
reduce the reporting limits.

3.4.14 Alkylated Polynuclear Aromatic Hydrocarbons (Alk- PAHs)

Samples will be extracted using the sonication (SW3550B) or Soxhlet (SW3540C} extraction
methods (SW3540C). The use of GPC cleanup may be necessary on each sample to remove .
biogenic macromolecules from the sediment samples. Sample extracts are analyzed to { 7
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determine the identities and concentrations of target analytes using gas chromatography-
mass spectrometry with the MS detector operated in the selected ion-monitoring mode to
reduce the reporting limits. The concentrations of the alkylated PAHs are determined using
the response factor for the parent compound (e.g., flucrene for c1-fluorene, c2-fluorene) and
summing the peak response area for all ions with the same mass as the quantitation ion that
elute within a retention time window defined using an oil standard. Peak identity is
confirmed by examination of the quantitation ion to qualitative ion response ratios.

3.4.15 Phenols

Samples will be extracted using the sonication (SW3550B) or Soxhlet (SW3540C) extraction
methods (SW3540C). The use of GPC cleanup may be necessary on each sample to remove
biogenic macromolecules from the sediment samples. Sample extracts are analyzed to
determine the identities and concentrations of target analytes using gas chromatography-
mass spectrometry.

3.4.16 Phthalates

Samples will be extracted using the sonication (SW3550B) or Soxhlet (SW3540C) extraction
methods (SW3540C). The use of GPC cleanup may be necessary on each sample to remove
biogenic macromolecules from the sediment samples. Sample extracts are analyzed to
determine the identities and concentrations of target analytes using gas chromatography-
mass spectrometry. ‘

The laboratory must take extra care to ensure that phthalate contamination from laboratory
sources is not a problem during analysis. Steps taken may include extra rinses of glassware
with solvent before use, segregation of glassware used for high- and low-level samples, and
ensuring that plastic materials such as gloves do not come in contact with the samples.

3.4.17 Scanning Electron Microscopy—Energy Dispersive Spectroscopy (SEW/EDS) -

In-pipe solids will be examined by SEM and particles of interest chemically identified using
energy dispersive spectroscopy. This technique is useful for elements heavier than carbon.
Scanning Electron Microscopy/Energy Dispersive Spectroscopy (SEM/EDS) will be used to
assist in the characterization of particles found in the residue. Both the chemical
composition and micro-photographs of the particles are obtained. This analytical technique
is available at Oregon State University Microprobe Laboratory.

3.4.18 Electron Microprobe/Wavelength Dispersive Spectroscopy

In-pipe solids will be chemically analyzed by electron micropobe. An electron beam is
focused on the sample, exciting X-rays in the sample and allowing chemical information to-
be obtained. Quantitative analysis can be performed on individual particles and is most is
useful for particles > 5 microns in size. All elements with atomic weights greater than
beryllium can be identified and detection limits are typically 1 percent. This analytical
technique is available at Oregon State University Microprobe Laboratory.
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3.5 Quality Control Requirements (B5)

3.5.1 Project Quality Control Checks

Field duplicates, temperature blanks, and trip blanks will be submitted to the laboratory as
part of the field QA /QC program. A brief description of the types and frequency of the QC
samples are included in Table 3-4. Laboratory QA /QC procedures (including method
blanks, laboratory blank spikes, surrogate spikes, and calibration check samples) are also

described in Table 3-4.

TABLE 3-4

QA/QC Procedures and Frequency

Information
QC Check Provided Descriplion

Blanks

Cooler temperature | Verify cooler Each cooler checked by use of IR temperature gun immediately
temperature is upon receipt by laboratory or by use of a temperature blank
maintained sample included with the shipment

Equipment rinse field
blank

Contamination from
total sampling

Samples of reagent grade, analyte-free water passed through and
over the surface of decontaminaled sampling equipment.

calibration check

procedure Equipment rinse blanks (ERBs) are used to monitor the
effectiveness of the decontamination process. The rinse water is
colliected in sample bottles, preserved, and handled in the same
manner as the samples. Field ERB will be collected at
approximately 5% of the sample locations and submitted for
analysis for all parameters except grain size.
Laboratory method | Contamination from Samples of reagent water processed through the analytical
blank laboratory procedure | procedure to monitor lab contamination.
1 per analytical batch
Spikes '
Matrix spike/spike Analytical bias due to | Laboratory QU samples designed to meonitor the effect of the
duplicate matrix and method sample matrix on the accuracy and precision of analytical results.
: 5% of samples (minimum 1 pair per matrix) for applicable methods
Laboratory blank Analytical bias due to | Laboratory QC samples designed to monitor the effect of the
spike method method on the accuracy and precision of analytical results.
; 1 per analytical batch of 20 field samples or less, for applicable
methods
Surrcgate spike Analytical method Compounds added to each semi-volatile organics sample to
"} bias assess bias of the analytical procedure.
Added to every organic sample (semivolatile organic compounds
[8VOCs])
Calibration Check Samples
'Calibration blank | Carryover, memory Analytical system blank
check effects ‘
Continuing Calibration drift

Assesses calibration accuracy on day of analysis
Daily, per method requirements :

Secondary source
calibration check

Calibration accuracy

Independent check of calibration accuracy
Each type initial calibration is performed
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TABLE 3-4
QA/QC Procedures and Frequency
Information
QC Check Provided Description
Duplicates _
Field duplicates Precision of all steps | “Blind” to the laboratory, collected to monitor the precision of the

after sample is taken | field sampling process. The field team leader will choose at least

5 percent of the total number of sample locations known or
suspected to contain moderate contamination as the duplicate field
samples. The identity of the duplicate field samples will be
recorded in the field sampling logbook, and this information wilt be
forwarded to the data quality evaluation team to aid in review and
evaluation of the data.

5% cof samples (or 1 duplicate per 20 samples)

t.aboratary replicates | Analytical precision Analytical precision is assessed through the use of blank spiked
samples and blank spiked duplicate samples. ‘

3.5.2 Field Corrective Action

Any problems encountered in the field should be documented. If general field practices or
other standard procedures were deviated from, a corrective action report should be
completed, including any measures undertaken to resolve the issue(s). Corrective actions
may include:

s Correcting COC forms
» Changing procedures to correct problems in sample collection, packing, and shipping
« Evaluating and amending sampling procedures

* Re-sampling

3.5.3 Laboratory Corrective Action

Details of laboratory corrective actions are described in the laboratory QAP of the
. participating laboratories.

. 36  Instrument/Equipment Testing, Inspection, and Maintenance Requirements
(B6)

Equipment and instruments used during sampling activities will be cleaned and properly
stored upon return from the field, as detailed in the SAPs. Malfunctions will be repaired or
reported to the designated equipment specialist as soon as possible. All field instruments
and sampling equipment will be stored in a manner to maintain their proficiency. Field
personnel will routinely clean, calibrate, check batteries, and saturate field probes or meters
- to ensure their reliability for field sampling. Instruction and maintenance logs and records
of repair for all field equipment will be noted in the field logbook.

Preventive maintenance is performed according to the procedures delineated in the
manufacturers’ instrument manuals, including lubrication, source cleaning, detector
cleaning, and the frequency of such maintenance.
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Precision and accuracy data are examined for trends and excursions beyond control limits to
determine evidence of instrument malfunction. Maintenance will be performed when an
instrument begins to degrade, as evidenced by the degradation of peak resclution, shift in
calibration curves, decrease in sensitivity, or failure to meet one or another of the QC
criteria.

3.7 Instrument Calibration and Frequency (B7)

Field instrument calibration and frequency shall be in accordance with manufacturers’
specifications. Laboratory instrument calibration will be in accordance with methods
described in Section 3.6, above.

3.8 Data Acquisition Requirements (Non-direct Measurements) (B9)

Non-direct data for this project include historical sediment results for determining analyses
list. Before use, historical data will be examined to determine how their representativeness,
bias, and precision affect any conclusions.

3.9 Data Management (B10)

3.9.1 Data Management System and Workflow

The data associated with the Outfall RI Inline Solids Investigation will be managed using
CH2M HILL’s Quest© system. Quest© uses an MS Access relational database to manage,
process, and report data associated with environmental activities. Quest®© is paired with
Envirorunental Systems Research Institute’s (ESRI’s) ArcView to report and analyze data
spatially.

Quest® facilitates a data management workflow that allows users to manage data
efficiently; identify potential data discrepancies, redundancies, or gaps; and maintain an
audit trail from the final result back to its hard-copy lab report. In addition to chemical data,
Quest© manages sample location, field measurement, and construction data.

3.9.2 Analytical Data

Laboratory analytical samples will be collected and recorded on the COC forms provided by
the laboratory. Upon receipt, the data manager enters the samples and analytical methods
into Quest® using the Sample Management module. Descriptive data such as the sample
media, depth, sampling method, sampling location, laboratory name, turnaround time, and
sample type are entered at this time from the completed field forms. The result is an
inventory of samples and which analytical methods the laboratory should deliver.

The laboratory delivers data to the data manager in electronic and hard-copy format. The
laboratory uses Quest®-specific table structures and valid values to ensure efficient data

.loading into Quest®. Upon receipt of both the hard-copy and electronic data, the data
manager creates a printout of the electronic data and verifies 100 percent of the data against
the hard copy. Any discrepancies or omissions are discussed and resolved with the
laboratory. The data manager makes changes to the electronic deliverable only when
directed in writing by the laboratory. If significant errors or omissions exist, the data
manager will request redelivery of the data.
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After the data are verified and error free, Quest® runs a set of 30 diagnostics on the
electronic data. The diagnostics check the data against the inventory of samples in Quest©
created from the COCs. In addition, all valid value fields are checked against the valid value
tables in Quest®©, and several logic checks are performed to identify potential errors,
omissions, or redundancies in the electronic data. Any discrepancies or omissions are
discussed and resolved with the laboratory. The data manager makes changes to the
electronic deliverable only when directed in writing by the laboratory. If significant errors
or omissions exist, the data manager will request redelivery of the data. Once the data are
error free, they are uploaded into the project database.

This process continues until all of the sample data expected have been uploaded and are
error free.

3.9.3 Data Validation

- The CH2M HILL project chemist is given the original hard-copy report from the laboratory.
Validation is performed on the hard-copy data in accordance with the QAPP (Section 5).
Validation flags (if required) are made in red pen directly on the laboratory report. As the
. data are validated, the project chemist initials and dates each page of the report. The
completed data package is delivered to the data manager. The data manager then uses the
Quest® Data Validation module to call up each result that requires a change. The change is
added to the database manually. When the data manager finishes updating validation flags
for a laboratory report, he or she prints out a Validation Changes report and verifies
100 percent of the changes against the hard copy. Any errors or omissions are corrected.

3.9.4 Spatial Data

Sample coordinates will be delivered electronically to the data manager. The data manager

will verify that the coordinate system and datum correspond to the requirements in the

work plan. The data manager will load the coordinates into Quest®© and will make a simple

plot of the locations. The field team leader (FTL) will verify the map to identify any

mislabeled or missing locations. The data manager will use Quest’s® Sample Locations

module to verify that coordinates have been delivered for every sample location. The FTL
will resolve any d_j,screpancies, omissions, or redundancies.

" A base map will be compiled in ArcView using the existing data available to the Lower

* Willamette Group: Any additional spatial data layers or features added by CH2M HILL will
" be documented in'the project data dictionary to record the source, data loaded, name of the

person who loaded the data, and description of the feature.

3.9.5 Data Reduction and Reporting

.. When all the sample data have been received, tested, loaded, and validated, the data

- manager uses Quest's© Data Reduction module to reduce and report the results. Data

. reduction is a process used to identify the most representative result when redundancy is
encountered. Redundancy exists when there are field duplicates, re-analyses, replicates, or
" dilutions. Units are standardized; redundancies are reduced; and a flag identifies which
result to report. The data manager then generates a series of data reports and summary
tables for the project team. The geographic information system (GIS) analyst links the
tabular data to the site map and generates a series of maps to represent the data spatially.
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3.9.6 Data Handling ‘ , ‘
The COC records, field forms, field notebooks, and laboratory reports are maintained in a O
secure location in CH2M HILL’s Portland office. Access to the files is limited to the project

staff, and check-out cards are used to keep track of any files reinoved from the project files.

The Quest® database records the unique COC and laboratory filing iumbers associated

with each sample analysis. The pro]ect database and base map are backed up nightly and

monthly. Monthly backup tapes are stored in a secure, offsite location.

O
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4.0 Assessment/Review (C)

41  Assessment and Response Actions (C1)

The project manager and the review team will monitor and audit the performance of the QA
procedures. When necessary, the review team will conduct field audits. Audits may be
scheduled to evaluate the execution of sample identification, sample control, COC
procedures, field notebooks, sampling procedures, and field measurements.

The laboratories will be audited as necessary. If necessary, external onsite laboratory audits
will be carried out to cover analytical methodology QC procedures.

Verification of computer models and software will be conducted periodically by the entry of
known data sets or programs by a computer expert not assigned to the project. Electronic
and paper-based data sets will be verified by double entry, cross-checking, and range-
checking against the known programs and models to check for correctness, reasonableness,
and user competence. Verification of model and software performance will be documented
in the QA /QC portion of the specific reports.

H QC audits result in detection of unacceptable conditions or data, the project manager will
be responsible for initiating corrective action. Corrective actions may include the following;:

Re-analyzing samples if holding time criteria permit
Re-sampling and analyzing

Evaluating and amending sampling and analytical procedures
Accepting data but acknowledging level of uncertainty

42  Reporting (C2)

An Qutfalls RI Report will be prepared. The report will present an evaluation of the inline
solids data and recommendations for additional work, as appropriate. Additional details
regarding the content of the report are found in the project Work Plan.

QA reports will be submitted in accordance with the project Work Plan. QA reports
document implementation of the QAPP and the results of the site-specific QA /QC audits. A
final data quality report will be submitted as part of the project’s final report. The topics to
be covered are outlined in the project Work Plan, but the data quality report will include at
least the following information:

» Identification of non-conformances that required corrective action, and resolution of the
nonconformance

» Data quality assessment in terms of precision and accuracy and how they affect the
usability of the analytical results

e Limitations of the qualified results and a discussion of rejected results
» Discussion of the field and laboratory QA /QC sample results

¢ Results of external laboratory audits (if performed)

* Results of field sampling audits (if performed)
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5.0 Data Validation and Usability (D)

5.1 Data Review, Validation, and Verification Requirements (D1)

Data review and validation are processes whereby data generated in support of this project
are reviewed against the QA /QC requirements. The conventional approach to data
validation involves EPA’s laboratory data validation functional guidelines (listed below).
The data will be evaluated for precision, accuracy, and completeness against the analytical
protocol requirements and the QC requirements specified in Section 3 of this QAPP. Non-
conformances or deficiencies that could affect the usability of data will be identified.

5.2 Validation and Verification Methods (D2)

Data will be reviewed following the process outlined in the following EPA guidance
documents for evaluating data:

» Contract Laboratory Program National Functional Guidelines for Organic Data Review
(EPA, 1999)

» Contract Laboratory Program National Functional Guidelines for Inorganic Data Review
(EPA, 2002)

« The entire data set will be reviewed for trends, such as blank contamination or
unacceptable spike recoveries, which would indicate that the data did not meet the
project-specific quality objectives. : :

5.3  Reconciliation with User Requirements (D3)

Following validation, the project team will assess the data. The assessment will include
incorporation of the data validation findings into the database by entering data qualifiers.
The assessment will also include review of quantitative MQOs (accuracy, precision,
completeness, detection limits) and the preparation of a summary report to present the data
results. The final Outfalls Report (see Section 4.2) will include an evaluation of the overall
adeguacy of the total measurement systems with regard to the DQOs (Section 2.4) and
MQOs (Section 3) for the data generated.
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and Manipulation of Sediments for Chemical Toxicological Analysis: Technical Manual.
EPA 823-B-01-00.
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APPENDIX E

City Safety Procedures for Source Control and
CH2M HILL Health and Safety Plan

The health and safety plans and procedures for the City of Portland Bureau of
Environmental Services and CH2M HILL are presented in Appendix E. Appendix E
contains the following documents:

City of Portland Bureau of Environmental Services, Personal Protective Equipment (PPE) Policy
and Procedures, City of Portland, June 2001.

Bureau of Environmental Services Wastewater Group General Safety Rules and Guidelines, City
of Portland, January 2002.

City of Portland Bureau of Environmental Services, Hazard Communication Policy and
Procedure, City of Portland, December 2001.

City of Portland Bureau of Environmental Services, Confined Space Entry Policy and
Procedures, City of Portland, September 2001.

CH2M HILL Health and Safety Plan for Source Control Remedial Investigation, City of
Portland Outfalls Project, CH2M HILL, October 2003.

PDX/033240006.00C E-1
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APPENDIX E—CITY SAFETY PROCEDURES FOR SOURCE CONTROL AND CH2M HILL HEALTH AND SAFETY PLAN

City of Portland City Safety Procedures

‘~'

CITY OF PORTLAND
BUREAU OF ENVIRONMENTAL SERVICES

PERSONAL PROTECTIVE
EQUIPMENT (PPE)

Revised June 2001
City of Portland, Bureau of Environmental Services
Risk Services

. 5001 N. Columbia Blvd.
Portland, OR 97203
Phone: (503) 823-2400

PDX/033170011.00C E1 |
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APPENDIX E—LITY SAFETY PROCEDURES FOR SQURCE CONTROL AND CH2ZM HILL HEALTH AND SAFETY PLAN

BUREAU OF ENVIRONMENTAL SERVICES

PERSONAL PROTECTION EQUIPMENT

POLICY & PROCEDURE

OBJECTIVES

To establish safe standard operating procedures for Bureau employees who engage in work that
requires protective clothing or equipment. Personal Protective Equipment (PPE) includes shields,
barriers, restraints, and equipment for protection of any part of the body.

This policy sets guidelines that minimize or eliminate exposure to hazards, when processes or
engineering controls cannot ensure those hazards will be fully controlled.

The bureau will meet or exceed OSHA PPE requirements which state: “Protective equipment,
including personal protective equipment for eyes, face, head, and extremities, protective clothing,
respiratory devices, and protective shields and barriers, shall be provided, used, and maintained in a
sanitary and reliable condition, wherever it is necessary, by reason of hazards of processes or
environment, chemical hazards, radiological hazards, or mechanical irritants encountered in a
manner capable of causing injury or impairment in the function of any part of the body through
absorption, inhalation or physical contact.” OR-OSHA 1910.132

SCOPE

This policy contains the necessary PPE procedures, precautions and controls to protect Bureau
employees from hazards while accomplishing their work. It is essential to follow the general
guidelines contained within this document for assessing foot, eye, head, body, face and hand hazard
sitnations and to match the proper PPE to each situation.

It is the responsibility of the Group/ Division/ Project Managers with support from BES Risk
Services, to ensure that such hazards are evaluated and protection controls are in place prior to _
performing work/tasks. Each task assessment (Attachment A) will be completed as necessary and a -
copy will be forwarded to BES Risk Services (inter-office address B310). As duties and equipment
change, these assessments shall be updated and the old form deleted from the system.

REVISED JUNE 2001
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APPENDIX E—CITY SAFETY PROCEDURES FOR SOURCE CONTROL AND CH2M HILL HEALTH AND SAFETY PLAN

lll. STANDARDS AND-REGUEATIONS; . - = - :
1. OAR Chapter 437, Division 2/1, (29CFR1910)
OR OSHA 1910.132, Sub Division I 437-002-0120 - 140.1910.140 and
Safeguards for Personnel Protection.
(www.orosha.org)

2. City of Portland Code 5.08.060 (Safety Glasses Use and Purchase)

3.  ANSIZ87.1-1989 (www.ansi.org)

O

REVISED JUNE 2001
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APPENDIX E-CITY SAFETY PROCEDURES FOR SOURCE CONTROL AND CH2M HILL HEALTH AND SAFETY PLAN

IV. DEFINITIONS

ANSI: (American National Standards Institute) - A coordinating body of trade, technical and
professional and consumer groups who develop voluntary standards including standards
for PPE clothing and equipment. PPSI standards are so identified by the manufacturer.
NSI, 1430 Broadway, New York, NY 10018 (212-354-3300), www.ANSLorg)

Caustic: Capable of destroying or eating away by chemical action; corrosive.

Chemical: (OSHA) - Any element, chemical compound or moisture of elements and /or
compounds.

Chronic: A human health problem whose symptoms develop slowly over a long period or
frequently occur. Chronic effects are the result of long-term exposure and are long
lasting.

Earplugs: Foam or other molded plugs that fit into the ear canal.
Engineering Controls: Mechanical and/or structural procedures such as exhaust ventilation,

machine guards and noise reduction, separate from PPE and safe work practices, that help
protect against workplace hazards.

Face Shield - A device worn in front of the eyes and a portion of, or all of, the face to
supplement protection afforded by a primary protective device. Often used when exposed
to chemical, heat or glare hazards

Fall Arrest: Limiting the effects of the fall after it has occurred, Wlth the use of a full body
hamess and lanyard system.

Fall Protection : Fall protection is a concept that describes behaviors, systems, processes,
procedures, equipment, and rules intended to protect workers from fall hazards. All
employees shall be protected from fall hazards when working on unguarded
surfaces more than 6 feet above a lower level or at any height above dangerous
equipment. (437-002-0125 Oregon Rules for Fall Protection.)

Fall restraint: Prevents a fall from .occurring' through the use of a positioning belt.

Foot Protection: The employer shall ensure that each affected employee use appropriate,
protective footwear when working in areas where there is a danger of foot injuries due to
falling or rolling objects, or objects piercing the sole, and where such employee's feet are
exposed 1o electrical hazards. (437-002-0137, §1910.136 Oregon Rules for Foot
Protection.)

Fumes: Solid particles generated by condensation from the gaseous state, generally after
volitalization from molten metals.

REVISED JUNE 2001
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Gloves - Hand protection relied upon to prevent abrasions, cuts, burns, and skin contact with
chemicals that are capable of causing local or systemic effects following dermal
exposure. There are no known gloves that provide protection against all potential O
hazards, so appropriate selection of the type of glove to match the task. -
(437-002-0123 Additional Oregon General Requirements for Protective Equipment)

Types: Latex regular and heavy duty - for chemical work.
Nitri] - heavier protection for lab and wet field work
Vinvl - wet, chemical (w/flock lining)
Leather - fieldwork, sharps, moderate heat, chips, sparks, rough objects.
Cotton - dirt, slippery objects. {w/dots for better gripping)
Cotton w/rubber coating - wet, dirty areas, benign chemicals

Goggles - Are impact resistant glasses that provide a secure shield around the entire eye area to
protect against hazards coming from different directions.

NOTE: Goggles will have to be worn over prescription glasses do not contain Safety
Glass (ANSI).

Hard Hat / Helmet: Protective headgear with a durable outer shell and impact - absorbing,
suspension headband or strap.

Head Protection: Used to prevent head injury. Usually made of slow-buming, water-resistant

materials.

IDHL: Immediately Dangerous to Life and Health.

Ingest: To take in, swallowed, as for digestion (ingestion)
Leggings: Protective coverings that cover the leg from ankle to knee.

Penetration: A chemical or other substance passage through an openiﬁg in a protective
material.

Permeation: The passage of a chemical through a piece of clothing on a molecular level, even
if the material has no visible holes.

Plano Safety Glasses - Like normal glasses, but are designed to protect against flying particles.
Glasses have lenses that are impact resistant and frames that are stronger than regular
eyeglasses. All Safety glasses must meet the standards of ANSIL

PPE: (Personal Protection Equipment) - Protective equipment includes shields, barriers,
restraints, and equipment for protection of any part of the body. (OR OSHA , 437-002-
0123 Additional Oregon General Requirements for Protective Equipment)

O

REVISED JUNE 2001
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APPENDIX E—CITY SAFETY PAOCEDURES FOR SOURCE CONTROL AND CH2M HILL HEALTH AND SAFETY PLAN

Prescription (RX) Safety Glasses -Person(s) whose vision requires the use of corrective lenses
for optical correction. These and all safety glasses must meet ANSI standards..

Side Shield - A device of melal, plastic, or other material hinged or fixed firmly to the glasses
to protect the eye from side exposure.

Welding Helmet - Protects against intense light from welding, sparks, and splashes of molten
metal.

REVISED JUNE 2001
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APPENDIX E—CITY SAFETY PROCEDURES FOR SOURCE CONTROL AND CH2M HILL HEALTH AND SAFETY PLAN

V. RESPONSIBILITIES

A. SENIOR MANAGEMENT (DIRECTOR & GROUP MANAGERS)

D.

1:

Provide commitment, leadership, staffing and financial resources necessary to enable
adherence to the requirements of this policy. '

Establish performance criteria holding all managers accountable for the compliance of this
policy.

Continue to promote and reinforce individual responsibility and accountability as it relates
to Occupational Safety and Health.

MIDDLE MANAGEMENT (DIVISION MANAGERS, PUBLIC WORKS
MANAGERS AND PROGRAM MANAGERS)

1. Ensure that all personnel are educated as to the contents of this policy and that an ongoing
system of inspection and maintenance of PPE is carried out.

2. Ensure that all employees, including those newly assigned are adequately trained and that
training records are properly maintained according to City Records Management policy.

3. Ensure that personal protective equipment (PPE) is included in budgetary planning.

4. . Ensure all appropriate safety equipment is available and used appropriately during the
workday.

5.  Ensure that affected employees and their authorized representatives are consulted on the
~development and implementation of all aspects of PPE.

6.  Establish communication procedures to inform employees and employee representatives of
Hazard analysis and identification changes in all work areas of the plant.

PROJECT MANAGERS

Coordinate the activities of Contractors/outside personnel who will be working in or near an
identified hazard area where PPE is required. Inform contractor of any specific PPE
requirements in their work area.

RISK SERVICES

1. Review the effectiveness of this policy and procedure annually, using task descriptions and
safety reports throughout the year to evaluate the identified hazard areas, and revise the
program to correct deficiencies, if necessary.

2. Provide training to all BES employees and managers.

REVISED JUNE 2001
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E. EMPLOYEES & STAFF

All employees:

1. Shall follow the appropriate PPE policies and procedures according to task assignment and
exposure possibilities, and ensure that all equipment is used properly;

2. Shall be held responsible and accountable for the personal safety of themselves and each
other;

3. Will inspect their PPE equipment for any defects prior to each use.
'D. CONTRACTORS — OUTSIDE PERSONNEL
Contractors and other outside vendors are required to provide OR-OSHA compliant PPE for

their employees and ensure that it is used appropriately at all times. The City shall not provide
any City-owned PPE to contractors.

REVISED JUNE 2001 :
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APPENDIX E—CITY SAFETY PROCEDURES FOR SCURCE CONTROL AND CH2M HILL HEALTH AND SAFETY PLAN

VL. PPE REQUIREMENTS
A. WORK AREAS

1. In any industnial or laboratory site appropriate footwear, eye protection and head cover,
gloves, rubber boots or other specified apparel shall be worn. Each manager or lead shall
know these requirements before assigning staff to work in them. Each employee is
responsible to know and understand PPE requirements before going into a work area.

2. Mandatory PPE for BES personnel on construction sites shall include hard hats, boots that

* meet the requirements of Part VI. Section E (Class 6) of this policy, and work clothing
that meets the requirements of VI. Section B. Personnel on construction sites must also
have in their possession standard eye protection (safety glasses) and hearing protection
(plugs or muffs) and must use these items when needed. Appropriate PPE will be used as
required, when exposed to specific hazards and when directed to do so by competent
persons.

NOTE: To distinguish themselves, all Inspection Staff on BES construction sites are required to
wear bright colored, reflectorized vests that are in like-new condition and meet OR OSHA
requirements, and hardhats, regardless of hazard exposure conditions. Inspectors should
consult their inspection manual for additional details on PPE.

3. PPE shall not be altered in any manner. Ant altered equlpment shall be tagged, taken out
of service, repaired or destroyed.

NOTE: *See separate policies on Respirator Use and Hearing Conservation.

B. WORK CLOTHING (437-002-0127 Oregon Rules for Work Clothing.)

1.  Clothing shall be worn which is appropriate to the work performed and conditions
encountered as identified on the Hazard Assessment Form. (Attachment A)

2. Loose sleeves, ties, lapels, cuffs, or other loose clothing shall not be worn near moving
machinery.

NOTE: Application of this rule is not intended to negate requirements for guarding power-
driven machinery.

3.  Clothing saturated or impregnated with flammable liquids, corrosive or toxic substances,
irritants, or oxidizing agents shall be removed immediately and not worn again until
properly cleaned.

4.  Full length pants without excessive length or flared bottoms shall be required. Shirts shall -
cover the entire mid-section and the sleeves shall cover the entire shoulder. In all work
industrial-type work areas, fully enclosed shoes with leather uppers and rubber soles will be
wom.

REVISED JUNE 2001
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APPENDIX E—CITY SAFETY PROCEDURES FOR SOURCE CONTROL AND CH2M HItL HEALTH AND SAFETY PLAN

REVISED JUNE 2001
POXK33170011.00C

Employees exposed to hazards caused by moving vehicles must wear brightly colored, retro
reflectorized vests, at all times. The colors must contrast sufficiently with other equipment, safety
and marking colors in the area to make the worker highly visible, .

Reflective Clothing - During hours of darkness or semi-darkness, the garments must also have
retro-reflective material on all visible sides. Retro-reflective materials will reflect back to any
light source cast on it.

PPE that makes contact with the wearer’s skin or hair and which has been womn or used previously
shall not be reissued to another employee until the article has been cleaned and sanitized.

C. FALL PROTECTION - PERSONAL PROTECTION EQUIPMENT
(Oregon Rules for Fall Protection 1910.132 /437-002-0125)

. All BES employees shall be protected from fall hazards when working on unguarded

surfaces more than 6 feet (General Industry). Exceptions to the 6 foot rule can be granted
through Risk Services after a hazard analysis has been conducted.

. Construction employees shall be protected from fall hazards when working on unguarded

surfaces more than 6 feet above a lower level or at any height above dangerous equipment.
Lifelines, harnesses and lanyards shail be used only for employee safeguarding.

. Any lifeline, hamess or lanyard actually subjected to a fall arrest incident, shall be

immediately removed from service and shall not be used again.

. Body belts shall be used for positioning only. They shall not be used for fall arrest.

. The point of attachment for lifelines shall be capable of supporting a minimum dead

weight of 5,000 pounds.

. Personal fall arrest systems shall be rigged so that an employee can neither free-fall more

than six feet, nor contact any lower level.

. Personal fall restraint systems shall be rigged so that an employee cannot free-fall more

than two feet.

-8. All body belts/harnesses and lanyard hardware shall be drop forged or pressed steel,

cadmium plated in accordance with type 1, Class B plating specified in Federal
Specification QQ-P-416. Surface shall be smooth and free of sharp edges.

. All body belts/hamesses and lanyard hardware, except rivets, shall be capable of

withstanding a tensile loading of 4,000 pounds without cracking, breaking, or taking a
permanent deformation. Belts are to be used for fall restraint or positioning only, not as an

arrest system.

E-11
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10.

Body belts/harnesses and lanyards shall be a minimum of ¥2-inch nylon or equivalent, with
a maximum length to provide for a fall of no greater than 6 feet. The rope shall have a
nominal breaking strength of 5,000 pounds.

11. The supervisor in charge shall periodically inspect all lifelines, lanyards, and body
belts/hamesses. Employees shall inspect their body belts/ harnesses and lifelines prior to
each use. Any defective body belts/ hamesses or lifelines shall be discarded or repaired
before use.

NOTE:  Additional requirements for use of body belts/ harness systems are contained in other
divisions of the Oregon Occupational Safety and Health Code and the American
National Standard A10.14-1991, Requirements for Safety Belts, Harnesses, Lanyards
and Lifelines for Construction and Demolition Use.

D. HAND PROTECTION (Oregon Rules for Hand Protection 1910.138 /437-002-0136)

1. Requirements

a. Managers, supervisors and leads shall require employees to use appropriate hand

protection when employees' hands are exposed to hazards such as those from:

= skin absorption of harmful substances; = chemical burns;

®  gevere cuts or lacerations; » thermal bums; and

= severe abrasions; punctures; = harmful temperature extremes.

b. Employees shall base the selection of the appropriate hand protect'ion on an O
evaluation of the performance characteristics of the hand protection relative to the
task(s) to be performed, conditions present, duration of use, and the hazards and
potential hazards identified.

c.  Persons whose hands are exposed to moving parts in which they could be caught
shall not wear gloves.

d. Gloves will be self—inspected for wear and tear before each use, to ensure they are
not cracked, torn or damaged in any way. '

e. Appropriate hand protection for employees will be provided by the City and are
available through Stores at CBWTP and laboratones.

E. FOOT PROTECTION (Oregon Rules for Foot Protection (1910.136 /437-002-0137)

1. Requirements

a. Safety-toe footwear for employees shall meet the requirements and specifications in

American National Standards for Safety-Toe Footwear, Z41.1-1967.
b. Persons exposed to hot substances or dangerous chemical spills shall wear leggings or
high boots of leather, rubber, or other suitable material. ‘ S

. REVISED JUNE 2001
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2.

c. Wastewater Group employees are required to wear safety footwear, per the following
Specifications {Section 2 below) at all times while in the work place.

d. Footwear requirements are separated into six {6) classes. Each class identifies
specific jobs or hazardous occurrences. Any incumbent of a job class not specifically
identified must contact his/her supervisor to determine the class of footwear required
by the job.

e. Employees with medical conditions who require special footwear must: a) notify their
supervisors; and b) provide adequate medical documentation specifying any necessary
accommodations

Footwear Specifications

Footwear requirements are detailed as follows:

NOTE: When hazards, weather and other conditions dictate, employees may wear steel-toed rubber

boots, waders or heavy insulated boots. Employees are encouraged to contact their supervisors
for guidance when selecting footwear for unusual conditions.

B

CLASS 1
Millwrights (1803) Wastewater Mechanic Trainee (1809)
Painter {1443)
DUTIES SHOE CHARACTERISTICS
Working around rotating equipment 1. Non-slip, rubber sole
Subject to oils and grease 2. 6" - 8" ankle support
Climbing ladders 3. Steel toes/Class I11 rating,.
Operating forklift/hoisting equipment (Impact = 75 1bs.; compression 2500 lbs.)
Moving/lifting heavy objects 4. 1/2" heel or more
: 5. Leather upper construction
CLASS 2 '
- Electrician (1453) Supervising Electrician (1457)
Instrument Tech {3260) Lead Instrument Tech (3261)
DUTIES SHOE CHARACTERISTICS
1. Working with or in contact with 1. No metal in shoe soles
electrical equipment 2. Non-slip, rubber sole.
2. Working around rotating equipment 3. 5" - 8" ankle support
3. Climbing ladders 4, Steel toes/Class IH rating
4. Moving/lifting heavy objects (Impact - 75 Ibs.; compression 2500
Ibs.)

5. %" or greater heels
6. Leather upper construction

REVISED JUNE 2001
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CLASS 3
Operator 1 (1810) & 1 (1811) Stores -S/AS I, 1I, lll {Storekeeper)
Wastewater Operations Supervisor (1816) Automotive Equipment Operator (1313)

Wastewater Operations Specialist (1815) Wastewater Maintenance Supervisor (1817)

DUTIES SHOE CHARACTERISTICS
1. Working around rotating equipment 1. Non-slip, rubber sole
2. Subject to oils and grease 2. 8" or less ankle support
3. Climbing ladders 3. Steel toes/Class III rating
4. Moving/lifting heavy objects (Impact = 75 lbs.; compression
2500 1bs.) ‘
5. Walking distances _ 4. 42" heel or more
6. Operating forklift/hoisting equipment 5. Leather upper construction
6. Light weight design
‘ CLASS 4
Water Lab Tech (3280) Water Lab Lead Tech (3281)
Water Lab Supervisor (3283)
DUTIES _ SHOE CHARACTERISTICS
1. Climbing ladders 1. Leather upper construction
2. Moving/lifting objects 2. 1/12" heel or more.
3. Walking distances 3. Steel toes/Class III rating
4. Standing long periods (Impact = 75 lbs.; compression 2500 lbs.)

4. Light weight design

CLASS 5  *Safety Shoes are optional for the following job classes:

Director Wastewater Operations (1829) Administrative Assistant I (0819)
Management Analyst (0827) Office Support Spec |, I, lll
Wastewater Operations Superintendent (1828) Training Officer (0650)

Wastewater Maintenance Superintendent (1827) Public Works Manager

DUTIES ' SHOE CHARACTERISTICS

1. Moving/lifting objects 1. Leather upper construction

2. Walking distances : 2. 1/12" heel or more.

3. Standing 3. Steel toes/Class HI rating

4. Bike riding {(Impact = 75 Ibs.; compression 2500
lbs.) '

CLASS 6 Employees on BES construction sites.

DUTIES SHOE CHARACTERISTICS
1. Moving/lifting objects 1. Non-slip rubber sole
2.  Walking distances 2. 6" - 8" ankle support
3. Standing long periods 3. 1/2" heel or more
4.  Moving/lifting objects 4. Leather upper construction
REVISED JUNE 2001
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5.

Walking on slick, muddy 5. Steel Toes/Class Ill rating
and uneven surfaces. . {Impact = 75 1bs.; compression
2500 1bs.)

F. HEAD PROTECTION (Oregon Rules for Head Protection 1910.135 / 437-002-0135)

1.

Requirements

Managers, Supervisors and Leads shall ensure that each employee wears a protective

helmet when working in areas where there is a potential for injury to the head from falling

objects. (OAR 1910.135)

The employer shall ensure that a protective helmet designed to reduce electrical shock

hazard is worn by each such affected employee when near exposed electrical conductors

which could contact the head. (OAR 1910.135)

a.  All visitors, contractors, vendors, City employees, etc., must comply with this policy
concerning head protection.

b.  Anyone working in areas where there is possible danger of head injury from impact,
or from flying or falling objects, or from electrical shock and burns shall be protected

by protective helmets. (Hardhats).

c.  Hard Hats shall meet the specifications contained in current American Standards
Institute {ANSI). '

d.  Anyone exposed to power driven machinery and/or to sources of ignition shall wear
caps or other head covering which completely covers the hatr.

Work Situations or Locations Descriptions
The following work locations require protective hard hats.

These are representative examples of equipmenti and sitvations for your reference. Any
similar overhead hazard requires hard hat protection.

a. Mechanical Lifting Equipment Areas
(1)  Any Crane/Hoist/Diffuser arm hoist
(2)  Any overhead lifting device
(3) Power Driven Machinery (except lab carts) examples:
(a) Forklifts
(b)  Tractor

(c) Scissor Jacks

REVISED JUNE 2001
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b. Confined Spaces

e
.

As required by Confined Entry Policy and Procedures —

c. All High Voltage Areas (must be non-conductive)
d. Low Clearance Areas

{1) Work areas with less than 6 feet head clearance

(2) Areas labeled/marked/padded (red or orange LD.)
e. Other Areas

(1) Traffic controlled work sites

(2) Work with a suspended load overhead; and

(3) Working in any area where there is possible danger of head injury from impact, of
falling or flying objects.

f. Columbia Blvd and Tryon Creck Wastewater Treatment Plants:

Inside or Below Grade

O

(2) Primary settling tanks  (a)  Thickeners

(b) Aeration Basins 0 Secondary aerators

() Final Clarifiers (£) Chemical unloading areas

' (d) Digesters

G. EYE AND FACE PROTECTION
(Oregon Rules for Face Protection 1910.133 / 437-002-0130)

Managers, Supervisors and Leads shall ensure that each employee uses appropriate eye or face
protection when exposed to eye or face hazards from flying particles, molten metal, liquid
chemicals, acids or caustic liquids, chemical gases or vapors, or potentially injurious light
radiation. (Oregon Work Rules 437-002-0128, 1910.133)

1. Requirements

a. Use of protective eye and face equipment shall be required where there is 2 reasonable =
probability of injury that can be prevented by such equipment. BES shall make O
conveniently available a type of protector suitable for the work to be performed and

employees shall use such protectors.

REVISED JUNE 2001
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Suitable eye protectors shall be provided where machines or operations present the
hazard of flying objects, glare, liquids, injurious radiation, chemical or a combination of
these hazards.

Procurement and wear of all safety equipment shall be that which meets current ANSI
standards, or until such time that older standard equipment is depleted, as long as it
meets all safety requirements.

Protectors shall meet the following requirements:

(1) Shall provide adequate pfotection against the particular hazards for which they are
designed.

(2) Shall be reasonably comfortable when worn under the designated conditions.
(3) Shal! fit snugly and not unduly interfere with the movements of the wearer.
(4) Shall be durable.

Goggles or spectacles of the following types shall protect employees whose vision
requires the use of corrective lenses in spectacles, when required to wear eye
protection: ' ,

(1) Spectacles with protective lenses which provide optical correction.

{2) Goggles or face shields that can be worn over corrective spectacles.

(3) Goggles that incorporate corrective lenses mounted behind the protective lenses.
Employees whose assignment requires exposure to laser beams shall be furnished laser
safety goggles as required by OSHA regulations which will protect for the specific
wavelength of the laser and be of optical density (0.D.) adequate for the energy
involved.

Tasks which involve: grinding, sawing, chipping, welding, cutting, brazing,

machining, pressure hosing, chemical handling and/or other tasks where there is
probable risk of injury. (See Selection Guide for appropriate types of protection)

Designated and posted process areas: "EYE PROTECTION REQUIRED IN THIS
AREA". This will include all areas where the above tasks are routinely performed and
thus risk injury to others present in the area and other areas where Risk Services and
Safety Committee has determined that there is a probable risk of eye injury.

It is also the policy that in order to satisfy the requirements of City Code (5.08.060),
BES will assist employees in the purchase of prescription safety eyewear in a manner
approved by the City Council.

2. Procedures
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APPENDIX E—CITY SAFETY PROCEDURES FOR SOURCE CONTROL AND CH2M HILL HEALTH AND SAFETY PLAN

It is recommended that suitable protective eyewear be worn at all times. It is required that
eye protection (plano or prescription) glasses be worn in the following circumstances:

a. All designated and posted process areas including:
(1) Plant and proces